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REAL POWER AMPLIFIER For your car, it has 150 watts output. 
Frequency response 20HZ to 20 KHZ and a signal to noise ratio 
better than 60db. Has builtin short circuit protection and adjustable 
input level to suit youe existing car stereo, so needs no pre-amp. 
Works into speakers ref 30P7 described below. A real bargain atonly 
£57.00 Order ref 57P 1. 

REAL POWER CAR SPEAKERS. Stereo pair output 1 00w each. 
4ohm impedance and consisting of 6 1/2" woofer 2" mid range and 
1" tweeter. |Ideal to work with the amplifier described above. Price per 
pair £30.00 Order ref 30P7. 

PERSONAL STEREOS Customer returns but complete with a 
pair of stereo headphones very good value at £3.00 ref 3P83. We 
also have customer returned units with a builtin FM radio at £6.00 ref 
6P34 

2KV 500 WATT TRANSFORMERS. Suitable for high voltage 
experiments or as a spare for a microwave oven etc. 250v AC input. 
£10.00 ref 10P93 

MICROWAVE CONTROL PANEL. Mains operated, with touch 
switches. Complete with 4 digit display, digital clock, and 2 relay 
outputs one for power and one for pulsed power (programmable). 
Ideal for all sorts of precision timer applications etc. £6.00 ref 6P18 
FIBRE OPTIC CABLE. Stranded optical fibres sheathed in black 
PVC. Five metre length £7.00 ref 7P29 


12V SOLAR CELL. 200mA output ideal for ee. 
trickle charging etc. 300 mm square. Our price _—” 


£15.00 ref 15P42 
PASSIVE INFRA-RED MOTION SENSOR. Hicks 
Complete with daylight sensor, adjustable lights ps 


on timer (8 secs -15 mins), SO' range with a 90 aX a ia 
deg coverage. Manual overide facility. Com- YT 77) U4 
plete with wall brackets, bulb holders etc. Brand ~~ sit wT 
new and guaranteed. £25.00 ref 25P24. Rtas 

Pack of two PAR38 bulbs for above unit £12.00 

ref 12P43 

VIDEO SENDER UNIT. Transmit both audio and video signals 
from either a video camera, video recorder or computer to any 
standard TV set within a 100' range! (tune TV to a spare channel). 
12v DC op. £15.00 ref 15P39 Suitable mains adaptor £5.00 ref 
5P191 

FM TRANSMITTER housed in a standard working 13A adapter 
(bug is mains driven). £18.00 ref 18P10 7 
MINATURE RADIO TRANSCEIVERS. A pair of .-” ,~% 
walkie talkies with a range of up to 2 kilometres. Units [#4 ’ 
measure 22x52x155mm. Complete with cases. £30.00 |*" 
ref 30P12 in WJ 
FM CORDLESS MICROPHONE. Small hand held ~~ 
unit with a 500' range! 2 transmit power levels reqs PP3 battery. Tun- 
eable to any FM receiver. Our price £15 ref 15P42 

10 BAND COMMUNICATIONS RECEIVER. 7 short™~~... 
bands, FM, AM and LW DX/local switch, tuning ‘eye!’ mains [fff 
or battery. Complete with shoulder strap and mains lead. 
£34.00 ref 34P1 

WHISPER 2000 LISTENING AID. Enables you to hear sounds 
that would otherwise be inaudible! Complete with headphones. 
Cased. £5.00 ref 5P179. 

CAR STEREO AND FM RADIO. Low cost stereo system giving 
5 watts per channel. Signal to noise ratio better than 45db, wow and 
flutter less than .35%. Neg earth. £25.00 ref 25P21. 
LOW COST WALIKIE TALKIES. Pair of battery | | 
operated units with a range of about 150’. Our price ' a 









£8.00 a pair ref 8P5SO 

7 CHANNEL GRAPHIC EQUALIZER plus a 60 watt 

power amp! 20-21KHZ 4-8R 12-14v DC negative earth. Cased. £25 
ret 25P14. 

NICAD BATTERYS. Brand new top quality. 4 x AA's £4.00 ref 
4P44. 2x C's £4.00 ref 4P73, 4 x D's £9.00 ref 9P12, 1 x PP3 £6.00 
ret 6P35 

TOWERS INTERNATIONAL TRANSISTOR SELECTOR 
GUIDE. The ultimate equivalents book. Latest edition £20.00 ref 
20P32. 

CABLE TIES. 142mm x 3.2mm white nylon pack of 100 £3.00 ref 
3P104. Bumper pack of 1,000 ties £14.00 


BUILD AN IBM COMPATIBLE 
PC! 


AT 12 meg turbo 286 mother board. £115.00 pct 
1 meg memory for above board. £55.00  pc2 
4 meg memory for above board. £214.00 pc3 
AT keyboard £49.00 pc4 
AT power supply and pc case (complete) £115.00 pcS 
AT controller card with 2 x senal, 1 x parallel 

Floppy and hard controller + mono 

Display driver. £74.00 pc6 
1.2 meg 3 1/2" disc drive. £74.00 pc7 
1.44 meg 5 1/4" drive. £66.00 pc8 
Amber monitor 12". £99.00 pc9 
40 meg hard disc. £270.00 pci0 
100 meg hard disc. £595.00 pcit 


minimum system consisting of mother board, 1 meg of memory , 
case, power supply, 1.44 meg floppy, interfaces, and monitor is 
£525.00 inc VAT (single drive mono 286) pe12 
£795.00 inc VAT (40 meg + floppy + mono 286) pce13 





1991 CATALOGUE AVAILABLE NOW IF YOU DO NOT 
HAVE A COPY PLEASE REQUEST ONE WHEN ORDERING 
OR SEND US A 6"X9" SAE FOR A FREE COPY. 





GEIGER COUNTER KIT. Complete with tube, PCB and allcompo- 
nents to build a battery operated geiger counter. £39.00 ref 39P1 
FM BUG KIT. New design with PCB embedded coil. Transmits to 
any FM radio. 9v battery req'd. £5.00 ref 5P158 

TV SOUND DECODER. Nicely cased unit, mains powered 8 
channel will drive a small speaker directly or could be fed into HI FI 
etc. Our price £12.00 ref 12P22 

COMPOSITE VIDEO KITS. These convert composite video into 
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39. 
SINCLAIR C5 MOTORS. 12v 29A (full load) 3300 mpm 6"x4" 1/4" 
O/P shaft. New. £20.00 ref 20P22. 

As above but with fitted 4 to 1 inline reduction box (800rpm) and 
toothed nylon belt drive cog £40.00 ref 40P8. 

SINCLAIR C5 WHEELS 13" or 16" dia including treaded tyre and 





inner tube. Wheels are black, spoked one piece poly carbonate. 13" 
wheel £6.00 ref 6P20, 16" wheel £6.00 ref 6P21. 

ELECTRONIC SPEED CONTROL KIT for c5 motor. PCB and all 
components to build a speed controller (0-95% of speed). 
Uses pulse width modulation. £17.00 ref 17P3. a 
SOLAR POWERED NICAD CHARGER. Charges 4 Ags 

AA nicads in 8 hours. Brand new and cased £6.00 ref a 

6P3. 

MOSFETS FOR POWER AMPLIFIERS ETC. !00 watt mosfet 
pair 2SJ99 and 2SK343 £4.00 a pair with pin out info ref 4P51. Also 
avaliable is a 2SK413 and a 2SJ118 at £4.00 ref 4P42. 

10 MEMORY PUSH BUTTON TELEPHONES. These are 'cus- 
tomer retums' so they may need slight attention. BT approved. £6.00 
each ref 6P16 or 2 for £10.00 ref 10P77. 

12 VOLT BRUSHLESS FAN 4 1/2" square brand new ideal for 
boat, car, caravan etc. £8.00 each ref 8P26. 

acorn data recorder ALF503. Made for BBC computer but suitable 
for others. Includes mains adapter, leads and book. £15.00 ref 
15P43 

VIDEO TAPES. Three hour superior quality tapes made under 
licence from the famous JVC company. Pack of 10 tapes £20.00 ref 
20P20. 

ELECTRONIC SPACESHIP. Sound and im- 
pact controlled, responds to claps and shouts and 
reverses when it hits anything. Kit with complete 
assembly instructions £10.00 ref 10P81. 












J 
PHILIPS LASER. 2MW HELIUM NEON iY o> 
LASER TUBE. BRAND NEW FULL SPEC 
£40.00 REF 40P10. MAINS POWER SUPPLY KIT £20.00 
REF 20P33 READY BUILT AND TESTED LASER IN ONE 
CASE £75.00 REF 75P4. 





SWITCHED MODE POWER SUPPLY (Boshert) +5 at 15A, +12 
at 3A, -12 at 2A, +24 at 2A. 220 or 110v input. Brand new £20.00 ref 
20P30. 

SOLDER 22SWG resin cored solder on a 1/2kg reel. Top quality. 
£4.00 a reel ref 4P70. 

600 WATT HEATERS. |deal for air or liquid, will not corrode, lasts 
for years. coil type construction 3"x2" mounted on a 4" dia metal plate 
for easy fixing. £3.00 ea ref 3P78 or 4 for £10.00 ref 10P76. 

TIME AND TEMPERATURE MODULE. A clock, digital ther- 
mometer (Celcius and Farenheit (0-160 deg F) programmable too 
hot and too cold alarms. Runs for at least a year on one AA battery. 
£9.00 ref 9P5. 

Remote temperature probe for above unit £3.00 ref 3P60. 
GEARBOX KITS. Ideal for models etc. Contains 18 gears (2 of 
each size) 4x50mm axles and a powerful 9-12v motor. All the gears 
etc are push fit. £3.00 for complete kit ref 3P93. 

ELECTRONIC TICKET MACHINES. These units contain a 
magnetic card reader, two matrix printers, motors, sensors and 
loads of electronic components etc. (12"x12"x7") Good value at 
£12.00 ref 12P28. 

JOYSTICKS. Brand new with 2 fire buttons and suction feet these 
units can be modified for most computers by changing the connector 
etc. Price is 2 for £5.00 ref 5P174. 

QUALITY PANEL METERS. 50uA movement wth 3 different 
scales that can be brought into view wth a lever! £3.00 each ref 
3P81. 

CAR IONIZER KIT. Improve the air in your car! clears smoke and 
helps to reduce fatigue. Case required. £12.00 ref 12P8. 

METAL DETECTOR Fun light weight device for bur- 

ied treasure! 33" long with tune and fine tune controls. 

£10.00 ref 10P101. 

6V 10AH LEAD ACID sealed battery by yuasha ex 

equipment but in excellent condition now only 2 for 

£10.00 ref 10P95. 

12 TO 220V INVERTER KIT. As supplied it will 

handle up to about 15 w at 220v but with a larger transformer it will 
handle 100 watts. Basic kit £12.00 ref 12P17. Larger transformer 
£12.00 ref 12P41. 

VERO EASI WIRE PROTOTYPING SYSTEM. Ideal for design- 
ing projects on etc. Complete with tools, wire and reusable board. 
Our price £6.00 ref 6P33. 

MICROWAVE TURNTABLE MOTORS. Complete with weight 
sensing electronics that would have vaned the cooking time. Ideal for 
window displays etc. £5.00 ref 5P165. 

STC SWITCHED MODE POWER SUPPLY. 220v or 110v input 
giving Svat 2A, +24v at0.25A, +12vat0.15A and +90v at0.4A £12.00 
ret 12P27. 

CAMERA FLASH UNITS. Require a 3v DC supply to flash. £2.00 
each ref 2P38 or 6 for £10.00 ref 10P101 (ideal multi-flash photog- 
raphy). 

TELEPHONE AUTODIALLERS. These units, when triggered will 
automatically dial any telephone number. Onginally made for alarm 
panels. BT approved. £12.00 ref 12P23 (please state telephone no 
req'd). 

25 WATT STEREO AMPLIFIER ic. STK043. With the addition of 
a handful of components you can build a 25 watt amplifier. £4.00 ref 
4P69 (Circuit dia included). 

MINATURE DOT MATRIX PRINTER assembly 24 column 5v 
(similar to RS type). £10.00 each ref 10P92. 

LINEAR POWER SUPPLY. Brand new 220v input +5 at 3A, +12 
at 1A, -12 at 1A. Short circuit protected. £12.00 ref 12P21. 

MAINS FANS. Snail type construction. Approx 4"x5" mounted on a 
metal plate for easy fixing. New £5.00 5P166. 

POWERFUL IONIZER KIT. Generates 10 times more ions than 
commercial units! Complete kit including case £18.00 ref 18P2. 
MINI RADIO MODULE. Only 2" square with ferrite aenal and tuner. 





Superhet. Req's PP3 battery. £1.00 ref BD716. 

HIGH RESOLUTION MONITOR. 9" black and white Phillips tube 
in chassis made for OPD computer but may be suitable for others. 
£20.00 ref 20P26. 

SURFACE MOUNT KIT. Makes a high gain snooping amplifier on 
a PCB less thanan an inch square!. £7.00 ref 7P15. 

SURFACE MOUNT SOLDER. In easy touse tube. Ideal for above 
project £12.00 ref 12P18. 

CB CONVERTORS. Converts a car radio into an AMCB receiver. 
Cased with circuit diagram. £4.00 ref 4P48. 

FLOPPY DISCS. Pack of 15 31/2" DSDD £10.00 ref 10P88. Pack 
of 10 51/4" DSDD £5.00 ref 5P168. 

SONIC CONTROLLED MOTOR. One click to start, two click to 
reverse direction, 3 click to stop! £3.00 each ref 3P137. 
FRESNEL MAGNIFYING LENS. 83 x 52mm £1.00 ref BD827. 
Iced display. 4 1/2 digits supplied with connection data £3.00 ref 3P77 
or 5 for £10.00 ref 10P78. 

TRANSMITTER AND RECEIVER. These units were designed 
for nurse call systems and transmit any one of 16 different codes. 
The transmitter is cased and designed to hang round the neck. 
£12.00 a pair ref 12P26. 

ALARM TRANSMITTERS. No data avaliable but nicely made 
complex transmitters 9v operation. £4.00 each ref 4P81. 

100M REEL OF WHITE BELL WIRE. figure 8 pattern ideal for 
intercoms, door bells etc £3.00 a reel ref 3P107. 

ULTRASONIC LIGHT. This battery operated unit is ideal for the 
shed etc as it detects movement and turns a light on for a preset time. 
(light included). Could be used as a sensor in an alarm system. 
£14.00 each ref 14P8. 

CLAP LIGHT. This device turns on a lamp at a finger ‘snap' etc. 
£4.00 each ref 4P82. 

ELECTRONIC DIPSTICK KIT. Contains all you need to build an 
electronic device to give a 10 level liquid indicator. £5.00 (ex case) 
ref 5P194. 

UNIVERSAL BATTERY CHARGER. Takes AA's, C's, D's and 
PP3 nicads. Holds up to 5 batteries at once. New and cased, mains 
operated. £6.00 ref 6P36. 

ONE THOUSAND CABLE TIES! 75mm x 2.4mm white nylon 
cable ties only £5.00 ref 5P181. 

Hi-Fi SPEAKER. Full range 131mm diameter 8 ohm 60 watt 63-20 
khz excellent reprduction. £12.00 ref 12P33. 





ASTEC SWITCHED MODE POWER SUPPLY. 80mm x 165mm 
(PCB size) gives +5 at 3.75A, +12 at 1.5A, -12 at 0.4A. Brand new 
£12.00 ref 12P39. 





VENTILATED CASE FOR ABOVE PSU with IEC filtered socket 
and power switch. £5.00 ref 5P190. 

IN CAR POWER SUPPLY. Plugs into cigar socket and gives 
3,4,5,6,7.5,9, and 12v outputs at 800mA. Complete with universal 
spider plug. £5.00 ref 5P167. 

CUSTOMER RETURNED switched mode power supplies. Mixed 
type, good for spares or repair. £2.00 each ref 2P292. 

DRILL OPERATED PUMP. Fits any drill and is self priming. £3.00 
ref 3P140. 

PERSONAL ATTACK ALARM. Complete with built in torch and 
vanity mirror. Pocket sized, req's 3 AA batteries. £3.00 ref 3P 135 
POWERFUL SOLAR CELL 1AMP .45 VOLT! only £5.00 ref 
5P192 (other sizes avaliable in catalogue). 

SOLAR PROJECT KIT. Consists of a solar cell, special DC motor, 
plastic fan and turntables etc plus a 20 page book on solar energy! 
Price is £8.00 ref 8P51. 

RESISTOR PACK. 10 x 50 values (500 resistors) all 1/4 watt 2% 
metal film. £5.00 ref 5P170. 

CAPACITOR PACK 1. 100 assorted non electrolytic capacitors 
£2.00 ref 2P286. 

CAPACITOR PACK 2. 40 assorted electrolytic capacitors £2.00 
ref 2P287. 

QUICK CUPPA? 12v immersion heater with lead and cigar lighter 
plug £3.00 ref 3P92. 

LED PACK . 50 red leds, 50 green leds and 50 yellow leds all Smm 
£8.00 ref 8P52 





12 " HIGH RESOLUTION MONITOR. AMBER SCREEN 
BEAUTIFULLY CASED NEEDS 12VAT1A TTLINPUT (SEP 
SYNCS). £22.00 REF 22P2. 





RADIO CONTROLLED CAR. Sigle channel! R/c buggy with for- 
ward reverse and turn controls, off road tyres and suspension. 
£12.00 ref 12P40. 

FERRARI TESTAROSSA. A true 2 channel radio controlled car 
with forward, reverse, 2 gears plus turbo. Working headlights. 
£22.00 ref 22P6. 

SUPER FAST NICAD CHARGER. Charges 4 AA nicad's in less 
than 2 hours! Plugs into standard 13A socket. Complete with 4 AA 
nicad batteries £16.00 ref 16P8. 

ULTRASONIC WIRELESS ALARM SYSTEM. Two units, one 
a sensor which plugs into a 13A socket in the area you wish to 
protect. The other, a central alarm unit plugs into any other socket 
elsewere in the building) When the sensor is tnggered (by body 
movement etc) the alarm sounds. Adjustable sensitivity. Price per 
pair £20.00 ref 20P34. Additional sensors (max 5 per alarm unit) 
£11.00 ref 11P6. 

TOP QUALITY MICROPHONE. Unidirectional electret con- 
denser mic 600 ohm sensitivity 16-18khz built in chime complete 
with magnetic microphone stand and mic clip. £12.00 ref 12P42. 
WASHING MACHINE PUMP. Mains operated new pump. Not self 
priming £5.00 ref 5P18. 

IBM PRINTER LEAD. (D25 to centronics plug) 2 metre parallel. 
£5.00 ref SP186. 

QUICK FIX MAINS CONNECTOR. Ideal for the fast connection of 
mains equipment. Neon indicator and colour coded connectors. 
£7.00 ref 7P18. 

COPPER CLAD STRIP BOARD. 17" x 4" of .1" pitch "vero" board. 
£4.00 a sheet ref 4P62 or 2 sheets for £7.00 ref 7P22. 

STRIP BOARD CUTTING TOOL. £2.00 ref 2P352. 

3 1/2" disc drive. 720K capacity made by NEC £60.00 ref 60P2 
TV LOUDSPEAKERS. 5 watt magnetically screened 4 ohm 55 x 
125mm. £3.00 a pair ref 3P109. 

TV LOUDSPEAKERS. 3 watt 8 ohm magnetically screened 70 x 
50mm. £3.00 a pair ref 3P108. 

TOROIDAL TRANSFORMER. 24v 5A encapsulated 4" dia £5.00 
ref 5P34. 
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SIMPLE ALARMS‘ 
FEATURE //// 


@ BASIC ALARM SYSTEM @ 
® PERSONAL ALARM @ a 


@ VIBRATION ALARM @ 
@ TELEPHONE NUISANCE ALARM @ 


Various inexpensive, easy to build alarms for a wide range of 
applications, to deter the mugger, burglar, thief and nuisance 
Phone caller. 


BATTERY TO MAINS INVERTER 


Winter storms have already left man y homes without power for lengthy periods, with the use of our 


battery to mains inverter at least you could keep the gas central heating running — or a decent light 
— or the TV-or a fridge (if you really need it?) 


Since itis nearly spring (see above) you could of course build the inverter fo use when camping 
or caravanning — take the electric drill or food mixer on holida yy! 
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ELV 


ULTRASONIC CAR ALARM 








Vitra Sonic Car Alarm 


Ready 





This system is specially designed to 
protect your car andits contents against 
potential thiefs. Low current consump- 
tion and high noise immunity are just 
two of its distinguishing features. 


PC Radio (Elektor Electronics Febuary 1990) 


= 
§ 
sf Y 
nen — warnddiewn — Raoetiw 


N N 

BS 

SN NS 

= S 
N 


Ne 


Aiarm 


In addition the system has a voltage 
sensing device i.e. the alarm is also 
triggered if appliances are switched on 
by an unauthorised person (e.g. the 
a lighting when the door is ope- 
ned). 


Technik fiir Kenner - Made in Germany 


We deliver from stock - The fastest way to order Is a fax ! 


DIGITAL PROFESSIONAL ECHO 1000 


(Elektor Electronics June 89) 


This low cost echo unit is certain to 
impress music lovers - amateur and 
professional - everywhere. Excellent 
specification and top performance 
make the EU 1000 a winner and despite 
meeting professional requirements the 
unit will not make too big a hole in your 

ocket. 

orking on the delta modulation prin- 


ciple on a digital base, delay times up to 
one second are possible at full band- 
width and large signal to noise ratio. 


Complete kit 
44.255BKL ............... ¢ 


Ready assembled module 
AA. 255F ooo... cece cece eee € 134.50 





Specification 


Input sensitivity: 
Input?: 2mV 
Input 2: 200 mV 


Dealy Time: 
variable from 60 ms to 1s 


Bandwidth : 
100 Hz to 12 kHz 


Additional features: 


inputs mixable 

single and multiple echo 

adjustable delay level 

switchable vibrator 
switch-controlled noise suppression 








music a la carte 


¥ 
¥ 





This FM radio consists of an insertion caid for IBM PC-XTs, ATs and compatibles 
and is available as a kit or a ready-built and aligned unit. The radio has an on-board 
AF power amplifier for driving a loudspeaker or a headphone set, and is powered by 
the computer. A menu-driven program is supplied to control the radio settings. 


Complete kit 
44. 544BKL ............... £ 


82.75 


Ready assembled module 


44.5 137.30 


AAA” SAPNA EEE TPR ERE 2 PSE ONO AI TSI BOLE LESS LEED SEL ANDREA PME SCE LISLE LEILA LIES DLA ELDE LEELA LEAL DELLE, 


(Elektor Electronics March 90) 


VM 1000 Video-Modulator 


peak inexpensive or older TV sets lack 
aSCART or other composite video input, 
and can only be connected to a video 
recorder or other equipment via an RF 
modulator. The modulator operates at 
a UHF TV channel between 30 and 40. 
Use is made of a single-chip RF modu- 
lator that couples low cost to excellent 
sound and picture quality. 


Complete kit 


44,546BKL ............... £ 36.90 


Ordering and payment: 
ail prices excluding V.A.T. (french customers add 18.6%T.V.A.) 


* send Euro-cheque, Bank Draft or Visa card number with order. 
Please add £ 3.00 for p & p (up to 2 kg total weight) 


° postage charged at cost at higher weight Air/Surtace - 


®we deliver worldwide except USA and Canada 


® dealer inquiries welcome 


ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.8180 





RFK 7000 
RGB-CVBS Converter 


(Elektor Electronics October 89) 


Nearty all computers supply as an out- 
put signal for colour monitors RGB si- 
gnals. With the help of the RFK 7000 it 
is possible to record this signals with 
a Videorecorder or to give them onto a 
colour TV (This is only possible, if the 


FRK 7000 

CVBS-RGB Converter 

With the help of the FRK 7000 e.g. itis 
possible to use a cheap clour monitor 
with RGB input on a video recorder. 


The voltage supply is gained from a 
12V/300mA-DC voltage mains adaptor. 


| 


computer delivers a vertical sync. of 
Hz and a horizontal sync. of 15.625 


2). 
The voltage supply is gained from a 
eae voltage mains adap- 
or. 


Complete kit 

AE SZ5BEL ccsescsicsnsss £ 66.50 

Ready assembled module 

WA ESF sive cdecisveedecay £ 9.50 

Complete kit 

44.509BKL ............... £ 66.50 

Ready assembled module 
ene 19.50 


ELV RGB-FBAS-Konverter i ms RFK 7000 





Technik fur Kenner - Made in Germany 


LPS 8000 / LC 7000 Low Cost Show Laser 


( Electronics The Maplin Magazine Dec 88 + Feb-Mar 90) 


An almost infinite number of 
circular patterns can be pro- 
jected onto a wall or ceiling 
with this super laser show 
equipment. Be 

The complete project inclu- 
des a laser tube and accom- 
panying power supply, hou- 
sed in a metal case, and a 
laser controller, LC 7000. The 





We deliver from stock - The fastest way to order Is a fax ! 


VIDEO RECORDING 
AMPLIFIER 


(Elektor Electronics April 89) 


Losses can easily occur when copying 
video tapes resulting in a distinct re- 
duction in quality. By using this video 
recording amplifier, with no less than 
four (’ outputs, the modulation range 
is enlarged and the contrast range of 
the copy increases. 

Two level controllers for edge definition 
(contour) and amplification (contrast 
range) allow individual and precise 


laser controller drives the ac- adaptation. 
companying deflection unit, 
fixed onto the laser power 
supply case, which produces 
the numerous configura- 
tions. 

Naturally the laser tube, toge- 
ther with the power supply, 
can produce beams without 
the laser controller and the 
controller can be used with 
other, similar lasers. 





LPS 8000 Laser Power Supply, complete kit LPS 8000 Laser Power Supply, ready assembled module 





Version 240 Volts AC Version 240 Volts AC 
44.428BKL220......... £ 86.90 44.428F240.............. £ 156.50 
Version 220 Volts AC Version 220 Volts AC 
44.428BKL240......... £ 86.90 44.428F220.............. £ 156.50 
LC 7000 Laser Controller, complete kit : LC 7000 Laser Controller, ready assembled module 
Version 12 Volts DC Version 12 Volts DC 
44.427BKL ............... £ 60.80 44 AQTF oo... eee ec eee £ 104.30 
Complete Kit 
H-N Laser Tube 2 mW Laser Motor-Mirror Set, complete kit (including Box, PCB and all parts 
MOG oe vsinsincrscksice £ 60.80 44.506M ..............0... £ 22.95 44. 324BKL sccuncetnaasuee 14.75 





IBM PC Service Card (Elektor Electronics May 1900) 

This card was developed for assistance Complete kit 

in the field of service, development and 44.517BKL....... £ 77.95 
test. The card is used as abus-exten- =§-- «sss iMRI Tr rerrncncs 
sion to reach the measurement points Ready assembled module 

very easy. It is also possible to change A4ST7F oo. eee £ 137.95 


cards without having a “hanging com- 
puter’. 





TA 1000 Telephone Answering Unit (Elektor Electronics January 1990) 


This automatical telephone answering 
unit uses a 256-kbit voice recording 
Circuit to store and replay your spoken 
message of uo to 15 seconds. Notewor- 
thy features are that it is available as a Hb kit 
complete kit, providesd abattery back-  44.433BKL............... £ 45.65 
up facility and does not require align- 
ment. No provision is made, however, Ready assembled module 
_ to record incoming calls. ASF oo... ccc cec ec eens 7.25 





( Electronics The Maplin Magazine Jun-Jul 89 + 
Elektor Electronics December 89) 


Complete Kit including Textool sok- 
ket, connectors, sockets, Flat band 
cable, PCB, Software 


IC TESTER for IBM-PC-XT/AT 


With the ELV IC tester logic function oe 6 Cur es 
tests can be carried out on nearly all SH Ae’ 
CMOS and TTL standard components, 


accommodated in DIL packages up to 





20 pin. The tester is designed as an 44.474BKL .........00.... £ 60.85 
insertion card for IBM-PC-XT/AT and | ee BE TE BS : 
compatibles. A small ZIF test socket mm ey. Uk BE ee ee Ready Assembled Module 
PCB is connected via a flat band cable. na vas : ice 0 Be See . § MTGE Si ioc ceciceces £ 113.00 
Over 500 standard components can be ie oo ; 
tested using the accompanying com- ea a aS, Va el Vee id Software, single 

SF | At 44.4748W o.oo. £ 17.85 


prehensive test software. 








ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80 





HIGH GRADE COMPONENT PARCELS 


Unless otherwise stated, all the clearance parcels we offer contain brand new, top grade 
components. If some of the offers look too good to be true, all | can say is that the 
optimists will get some stunning bargains, the cynics will never know what 






















they've missed, so everybody will be happy! All offers apply only while 
UNIVERSAL current stocks last — watch out for next month's parcels or, better 
EVERYTHING PARCEL still, be the first to hear about any new offers by 






putting your name on our inti (Please 
write in, or ‘phone Pete Leah on 
0272 522703 after 


F MASSIVE | r 6.30 pm). 
" CLEARANCE SALE 


Once again, a general purpose parcel containing a 
huge variety of components: resistors, capacitors, 
ICs, transistors, electrolytics, tants, triacs, LEDs, 

diodes, thermistors, trimmers, VDRs, all sorts. All new, 
top quality components. This is mostly remainders from 
our own stock — stuff we forgot to advertise, or have in 

too small a quantity to sell individually. Guaranteed to be 
worth at least eight times the price if valued from any 
standard component catalogue! What more can | say? 


PARCEL 2A: 1000+ top grade components for £12! + VAT 


This one contains some of just about any component you care to name! 
There are passives (resistors, capacitors, tants, presets), opto devices 
(couplers, LEDs of all shapes and sizes, infra-red components, 
7-segment displays), semiconductors (transistors, diodes, ICs, 
rectifiers), and all kinds of other odds and ends (relays, VDRs, neons, 
battery connectors, mixed components packs). A stunning range of 
components — enough to get a workshop or lab. started — at a 
ridiculously low price. 
The components are of excellent quality, in packs originally intended to 
sell at £1 each. To make sure you get a good variety, the 20-pack 
parcel will have no more than two of any one pack, the 100 pack parcel 
will have at most five of any one pack. Packs supplied as they come — 
our choice. 
PARCEL 1A: 20 PACKS for £10 + VAT 
PARCEL 1B: 100 PACKS for £39! + VAT 
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(Value £100+) : 
INTEGRATED aa ea - ag top grade components for £49! + VAT 
alue £500+ 
CIRCUITS = 


il 


Vi 


This parcel contains nothing but ICs. The 
mixture offers TTL and CMOS logic, 
interface ICs, linear, data converters, 
Op-amps, special functions, and so on. 
Some of the ICs are pre-packed with data 
sheets, some (TTL, CMOS, op-amps) we 
expect you to identify for yourself, others 
will be covered by the free data pack 


g | LEDs 


All shapes, sizes and 
colours of LEDs. Round ones 
in various sizes, rectangular ones, 
4 red, green, amber and yellow ones, 
% clear and tinted lenses, all sorts. 




























provided, and the rest you'll have to TANTALUM 
identify under your own steam. If you CAP aes PARCEL 7A: 100 LEDs for £5.90 + VAT 
know your ICs you'll be in for a few nice 


| PARCEL 7B: 500 LEDs for £24.90 + VAY oy 
surprises. 


PARCEL 3A: 100 ICs for £12! + VAT 


PARCEL 3B: 
500 ICs for £49! 
+ VAT 


A nice range of tants in values up to 
471F. Lots of useful caps, and we're 
not mean with the most expensive 
ones. A fine selection. 


PARCEL 4A: 100 TANTS for £6.80 + VAT 
PARCEL 4B: 500 TANTS for £29! + VAT 
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RELAYS " CAPACITORS 


All kinds of relays: plug-in, PCB 2 > : FE”  anexciting selection of 

Seay inate te 4 he He d Bo me = capacitors. There are 

3V coils), miniature, reeds, heavy duty 

contacts, signal contacts, you name it. ceramics for decoupling and 

A fantastic selection. general use, Polystyrenes for high 
performance circuits, dipped and 
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You'll be back for more! 































moulded polyesters in values from a few 
BO : Suave £12+VAT TRANSISTORS nF up to 2.2uF (very expensive!), tants and 
PARCEL16B: A mix of general purpose silicon aluminium electrolytics — just about any 


capacitor you'll ever need. Don't miss this 
one! 







transistors, mostly bipolar NPN and 


AYS for £38 + VAT 3 
200 RELAYS for PNP, with a few FETs and unijunctions 















thrown in (when available) to spice PARCEL 8A: 

the mixture. The contents vary from 1000 CAPACITORS for £6.50 + VAT 
month to month — at the moment there PARCEL 8B: 

are BC212s, BC213s, BC548s, 2500 CAPACITORS 
BC238Bs, MTJ210s, and so on. Next for £14.90 + VAT 


month — who knows? All top quality 
components. 


PARCEL 6A: 


200 TRANSISTORS for £7.80! + VAT Shiaes adi £2.5( 


towards postage ana 
\ = packing and 15% VAY 
Com dal-m cele 

, Europe and Eire 


HIGHGRADE ~ - : Please add £6.00 carriagg 
COMPONENTS LID a _ and insurance. No VA] 


ed (e¥etiswecle (ee a Wl eLOmer-1aar-leh 


Unit 111, 8 Woburn Road, Eastville, Bristol BS5 6TT “Sel and insurance. No VA 
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TA 300 mono pre/power amplifier. Output power 30 Watts R.M.S. into 8 
Ohms. Frequency Response 20Hz-20KHz (—3dB). Two band tone con- 
trols. Dual input sensitivity 50mV and 150mV. Harmonic distortion 0.1%. 
Size approx 125 x 85 x 40mm. Price £12.00 +£1.50 P&P 





TA 800MK2 Stereo pre/power amplifier incorporating phono equalisation, 
three band tone controls and a loudspeaker protector/anti thump circuit. 
Output power 72 Watts x 2 into 8 Ohms. Sensitivity phono 3mV, line 300mV. 
Requires only an external transformer (28-0-28V at 3 Amps/winding) and 
case to complete a quality Hi-Fi amplifier. Size Approx. 215 x 265 x 40 mm. 

Price £39.90 + £4.00 P&P 


PRESENTS A RANGE OF SOUND MASTER AMPLIFIERS IN KIT FORM 


Note: All of the kits shown include all the parts 
and heatsinks/hardware to make a good quality : 
amplifier. These amplifiers are only available in 
kit form for assembly by home constructors and 
hence each kit has a different ease of assembly. 
_Any further details on any of the kits shown will 
be sent out free to customers who enquire at 
the address or phone number (24 Hr Answer-  @.'/#es 
phone) shown below reser, eee 


Payment by Cheque/Postal Order 
made payable to: 
Platinum Audio Ltd. 

Goods will be dispatched the 
same day as the receipt of the p.o. 
or clearance of the cheque. 
(All prices include VAT) 





TA 323A Stereo pre/power amplifier incorporating phono equalisation 
and two band tone controls. Output Power 30 Watts x 2 into 8 Ohms. 
Frequency Response 20Hz-20KHz (—3dB). Harmonic distortion 0.1%. 
Sensitivity phono 3mV, line 150mV. Requires an external transformer 
(22-36V x 2 at 1A/winding) and case to complete a good quality stereo 
amplifier. Size approx. 185 x 145 x 40 Price £25.00 + £2.50 P&P 





TA 3600 Mono power amplifier for professional/domestic applications 
requiring high output power. Output Power 300 Watts sine wave into 8 
Ohms. Frequency response 10Hz-20KHz (—3dB). T.H.D.0,05%. Sensitivity 
1.4V for rated output. Requires only ‘D.C. supply of +/—60 to 75V at 8 
Amps and a case to complete a really good quality high power slave 
amplifier. Size Approx. 225 x 180 x 57mm. Price £55.00 + £4.50 P&P 


Platinum Audio Ltd, 23 Burlington Street, Kemp Town, Brighton BN2 1AU 
Tel: Brighton (0273) 685904. Fax: Brighton (0273) 300330 























184 PAGES 
PACKED WITH 
COMPONENTS, INDUCTORS 
Po KITS, TEST KITS AND MODULES 
EQUIPMENT ETERS 
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@ AVAILABLE FROM LARGER 
NEWSAGENTS OR DIRECT FROM CIRKIT 
@ £10 WORTH OF DISCOUNT VOUCHERS 


25W SOLDERING IRON 
WORTH £5.98 


WHEN YOU SUBSCRIBE 
TO THIS AND THE NEXT TWO 


Cirkit 











@ LOW COST MULTIMETERS dap te Oct eat al Cirkit Distribution Ltd 
& MAN Y NE we PRODUC TS rei By Mees Park Lane, Broxbourne, Herts ENIO 7NQ 
UP TO DATE! 0992) 444111 
Please supply: NAME: 
[_] Winter ’90/91 Catalogue @ £1.60 ADDRESS: nt 
Winter ’90/91 Catalogue and subscription to the POST CODE 
C] next two Issues @ £5.00 
| enclose Cheque/Postal Order for ACCESS OR VISA 
Please debit my Access/Visa card for EXPIRY DATE: 
SIGNATURE: DATE: 
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an MAIL ORDER AND SHOP 
EE97 

- 135 Hunter St 
Burton-on-Trent 
Staffs, DE14 2ST 
Tel: 0283 65435 
Fax: 0283 46932 

















All prices include VAT 











Shop open 9-5 Mon-Fri; Add £2 ; - HAMEG HM 203-7 OSCILLOSCOPE 
9-2 Saturday p&p to Supplying Flectronics New model just arrived. High quality reliable instrument 
all orders made in W. Germany. Outstanding performance. 


Official orders welcome 


MICROCONTROLLER LIGHT SEQUENCER || 


EE DEC ‘90 KIT REF 838 


A superb kit with pre-drilled painted and silk screen 
printed case for a really professional finish. This kit 
uses a microcontroller |.C. to generate 8-channel light 
sequences.. Sequences are selected by keypad from 
over 100 stored in memory. Space for 10 user 
programmed sequences up to 16 steps long also 
available. 

1000 watts per channel, zero volt switching, inductive 
load capability. Opto-isolated for total safety. 

Many other features. Complete kit includes case, 
PCBs, all components and hardware. 

As published in EE Dec ‘9 


0 
D.C. MOTOR GEARBOXES ~] 















Full two year parts and labour warranty. 
20MHz-2 channels 1mV sensitivity £338 
Easy to operate and high performance + £50.70 VAT 
Next Day Delivery £5.00 












for Education, 
Robotics, Music, 
Computing and much, 


much more! 
NEW 1990/91 CATALOGUE 
NOW AVAILABLE PRICE 
£1.00 INC. P&P 


















EDUCATIONAL BOOKS & 
BOOK PROJECTS 


ADVENTURES WITH ELECTRONICS 


The classic Easy to Follow book suitable for all ages. Ideal 
for beginners. No soldering, uses an S-DEC breadboard. 
Gives clear instructions with lots of pictures. 16 projects — 
including three radios, siren, metronome, organ, intercom, 
timer, etc. Helps you learn about electronic components 
and how circuits work. Component pack includes an S-DEC 
breadboard and all the components for the series. 


ADVENTURES WITH ELECTRONICS £5.25 
COMPONENT PACK (less book) £22.35 , 


































IN 
STEPPING MOTORS 


A range of top quality stepping motors suitable 
for driving a wide range of mechanisms under 
computer control using simple interfacing 
techniques. 

ID35 PERMANENT MAGNET MOTOR — 48 7, 
per rev. £16. 
















FUN WITH ELECTRONICS 


From the USBORNE Pocket Scientist series — An enjoyable 
introduction to electronics. Full of very clear full colour 
pictures accompanied by easy to follow text. Ideal for ail 
beginners — children and adults. Only basic tools are 
needed. 64 full colour pages cover al] aspects — soldering 













| ideal for Robots and Buggies. A miniature plastic 
reduction gearbox coupled with a 1-5-4-5 Volt 
mini motor. Variable gearbox reduction ratios 


















__ are obtained by fitting from 1 to 6 gearwheels MD200 HYBRID MOTOR — 200 steps per rev. — fault finding — components (identification & how they 
(supplied). Two types available: £1 6.80 work). Also full details of how to build 6 projects — burglar 
ilar stale Sele ‘i spxcaaxtee .99 MD35 Vs PERMANENT MAGNET MOTOR — 48 — ie. game etc. Requires soldering — 4 pages 

peed range 3- rpm. 9ize mm . clearly show you how. 
LARGE UNIT TYPE MGL £4. RS Steps pet TS¥- £ The components supplied in our pack allows all the projects 


MD38 PERMANENT MAGNET MOTOR — 48 
steps per rev. £8.95 


to be built and kept. The book is available separately. 


| FUN WITH ELECTRONICS Book £2.95 
| COMPONENT PACK (less book) £17.55 




















Speed range 2-1150 rpm. Size 57X43x29mm 













EVERYDAY ELECTRONICS KIT PROJECTS 


ALL KITS HERE HAVE BEEN FEATURED IN EE AND ARE SUPPLIED WITH MAGAZINE ARTICLE REPRINTS. 
SEPARATE REPRINTS ALSO AVAILABLE PRICE 80p EACH INCLUSIVE P&P. KITS INCLUDE CASES, PCB’s 
HARDWARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE NOT DRILLED OR LABELS 
SUPPLIED UNLESS STATED. 

Ref Price Ref Price 
839 ANALOGIC TEST PROBE Jan 91 544 TILTALARM July 86 £8.75 





30 SOLDERLESS BREADBOARD PROJECTS 


A book of projects by R. A. Penfold covering a wide range of 
interests. All projects are built on a Verobloc breadboard. 
Full layout drawings and component identification 
diagrams enable the projects to be built by beginners. Each 
circuit can be dismantled and rebuilt several times using the 
same components. The component pack allows all projects 





















































































































































838 eicancoNsaarien LIGHT SEQUENCER mee a EA ieee we ® oe in the: 00k th be Built.one ata dime: 
. ; : era ; 
Dec 90: With drilled and-labelled.case £55.95 593 STEREO REVERB i Ss e279 BF Projects covered include amplifiers, light actuated switches, 
835 SUPERHET BROADCAST RECEIVER Mar 90 513 BBC MIDI INTERFACE Mar 86 £31.25 timers, Lidia pop spiel sound activated switch, 
With drilled panels and dial £16.79 : moisture detector, M.W. Radio, Fuzz unit, etc. 
Winx eee eee 
834 QUICK CAP TESTER Feb 90 £10.17 ” 30 SOLDERLESS BREADBOARD 
833 EE 4 CHANNEL LIGHT CHASER Jan 90 £31.45 | 493 DIGITAL CAPACITANCE METER Dec 85 £46.46 PROJECTS Book 1 £2.95 
815 EE TREASURE HUNTER A ; 481 SOLDERING IRON CONTROLLER Oct 85 £6.12 COMPONENT PACK £27.15 
oe Full Kit£41.95 aga STEPPER MOTOR INTERFACE FOR THE BBC 
814 BAT DETECTOR June 89 £20.98 COMPUTER less case Aug 85 £9.40 
812 ULTRASONIC PET SCARER May 89 £14.49 1D35 STEPPER MOTOR EXTRA £8.95 
800 SPECTRUM EPROM PROGRAMMER Dec 88 £29.95 OPTIONAL POWER SUPPLY PARTS - £574 ENJOYING ELECTRONICS 
796 SEASHELL SYNTHESISER Nov 88 £27.94 461 CONTINUITY TESTER July 85 £6.93 A more advanced book which introduces some arithmetic 
bs ne pes dinvemeune £27.90 455 ELECTRONIC DOORBELL June 85 £8.45 and calculations to electronic circuits. 48 chapters covering 
Feb wig is anne £55.61 HP pres rere Aa os ee elements of electronics such as current, transistor switches, 
: ‘f “i . . 
763 AUDIO SIGNAL GENERATOR Dec 87 £15.66 392 BBC MICRO AUDIO He eae SCOPE flip-flops, oscillators, charge, pulses, etc. An excellent 
739 ACCENTED BEAT METRONOME Nov 87 £23.43 INTERFACE Nov 84 £39.95 follow-up to Teach-in or any other of our series. Extremely 
740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19.58 387 MAINS CABLE DETECTOR Oct 84 £6.18 well explained by Owen Bishop who has written many 
744 VIDEO CONTROLLER Oct 87 £32.58 386 DRILL SPEED CONTROLLER Oct 84 £9.70 excellent beginners’ articles in numerous electronics 
734 AUTOMATIC PORCH LIGHT Oct 87 £19.20 362 VARICAP AM RADIO May 84 £14.70 magazines. 
728 PERSONAL STEREO AMP Sep 87 £15.99 337 BIOLOGICAL AMPLIFIER Jan 84 £27.00 £3.60 
730 BURST-FIRE MAINS CONTROLLER Sep 87 £15.17 263 BUZZ OFF Mar 83 £6.35 ENJOYING ELECTRONICS Book £14.31 
724 SUPERSOUND ADAPTOR Aug 87_ £42.93 242 INTERCOM nocase July 82 £6.36 COMPONENT PACK , 
718 3-BAND 1.6-30MHz RADIO Aug 87 £29.66 240 EGG TIMER June 82 £7.68 : : : ‘ 
719 BUCCANEER |B. METAL DETECTOR July 87 108. IN SITU TRANSISTOR TESTER June 78 10 5s EE ete ene emirneter Bs nowsed to Miny fone 
Inc coils, and case, less handle and hardware £29.58 106 WIERD SOUND EFFECTS GEN Mar 78 £8.75 book. The M102 BZ is ideal. £13.98 
722 FERMOSTAT July 87 £13.58 = 101 ELECTRONIC DICE Mar 77 £7.00 
715 MINI DISCO LIGHTS June 87 - £14.08 A FIRST ELECTRONICS COURSE 
707 EQUALIZER (IONISER) May 87 £17.37 : F . . os 
300 ACTIVE I/R BURGLAR ALARM Mar 87 £39 87 TEACH-IN PROJECT 1 a cl ee book that explains the principles of 
581. VIDEO GUARD Feb 87 £9.39 electronics by relating them to everyday objects. At the end 
584 SPECTRUM SPEECH SYNTH (nocase) Feb87 £23.39 591 REGULATORUNIT&SAFEPOWER SUPPLY £29.95 of each chapter a set of questions and word puzzles allow 
578 SPECTRUM 1/O PORT less case Feb 87 £10.55 592 UNIVERSALLCR BRIDGE £28.89 progress to be checked in an entertaining way. An S-DEC 
569 CAR ALARM Dec 86 £13.94 593 DIODE/TRANSISTOR TESTER £21.22 breadboard is used for this series —- soldering is not required. 
563 200MHz DIG. FREQUENCY METER Nov 86 £69.95 594 AUDIO SIGNAL TRACER £18.73 
561 LIGHT RIDER LAPEL BADGE Oct 86 £11.40 595 AUDIO SIGNAL GENERATOR £29.31 apa ELECTRONIC COURSE BOOK ove 
560 LIGHT RIDER DISCO VERSION £21.93 596 R.F. SIGNAL GENERATOR £27.37 : 
559 LIGHT RIDER 16LED VERSION £15.25 597 FET VOLTMETER £24.02 


INFRA-RED BEAM ALARM Sep 86 £31.70 DIGITAL PULSE GENERATOR £18.65 
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INSULATION 
TESTER 


EE APRIL 85 














A reliable electronic tester which checks 
insulation resistance of wiring appliances etc., at 
500 volts. The unit is battery powered simple and 
safe to operate. Leakage resistance of up to 100 
Megohms can be read easily. One of ourown 
designs and extremely popular. 


KIT REF 444 














3 BAND ~, 
SHORT WAVE RADIO 


EE AUG 87 

Covers 1.6-30 MHz in 3 bands using modern 
miniature coils. Audio output is via a built-in 
loudspeaker. Advanced design gives excellent 
stability, sensitivity and selectivity. Simple to 


build. EXD 


KIT REF 718 


iN 










EE MAY 89 

Produces high power ultrasound pulses. L.E.D. 
flashes to indicate power output and level. 
Battery powered (9V-12V or via Mains Adaptor). 


Fide 






KIT REF 812 
Mains Adaptor £1.98 








DIGITAL FREQUENCY 
200 MHz METER 


EE NOV 86 

An 8 digit meter reading from AF up to 200 MHz 
in two ranges. Large 0.5” Red LED display. Ideai 
for AF and RF measurements. Amateur and C.B. 
frequencies. 


KIT REF 563 


ACOUSTIC 











MINI STROBE 
EE MAY ‘86 

A hand held stroboscope which uses 6 “ultra 
bright” LEDs as the light source. Designed to 
demonstrate the principles of stroboscope’ 
examination, the unit is also suitable for 
measuring the speed of moving shafts etc. 

The flash rate control covers 170-20,000 RPM in 
two ranges. 


KIT REF 529 














































EQUALISER 
EE MAY ’87 

A mains powered loniser with an output of 
negative ions that give a refreshing feeling to the 
surrounding atmosphere. Negligible current 
consumption and all-insulated construction 
ensure that the unit is safe and economical in 


use. Easy to build on a simple PCB. Gp 





KIT REF 707 















“N 
LIGHT RIDERS 


EE OCT ‘86 

Three projects under one title —all simulations of 
the Knight Rider lights from the TV series. The 
three are a lapel badge using six LEDs, a larger 
LED unit with 16 LEDs and a mains version 
capable of driving six main lamps totalling over 
500 watts. 


KIT REF 559 CHASER LIGHT 
KIT REF 560 DISCO LIGHTS 
KIT REF 561 LAPEL BADGE 


£15.25 
£21.93 
£11.40 
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PROBE 

EE NOV ‘87 

A very popular project 
which picks up vibrations by 
means of a contact probe 
and passes them on to a pair 
of headphones or an 
amplifier. Sounds from engines, marie and 
speech travelling through walls can be amplified 
and heard clearly. Useful for mechanics, 
instrument engineers and nosey parkers! 


KIT REF 740 
















MUSICAL DOORBELL 
EE JAN ‘86 

This project uses a special |.C. pre-programmed 
with 25 tunes and 3 chimes. A Magenta design, 
the circuit is battery powered and only draws 
current whilst producing sounds. Two rotary 
switches select the tune required. Provision is 
made for three bell pushes, each of which 
sounds a different tune, so that three points of 


entry can be identified. GD 










KIT REF 497 


EE TREASURE 
HUNTER 


EE AUG ’89 

A sensitive pulse induction 
Metal Detector. Picks up 
coins and rings etc., up to SS 
20cms deep. Low ‘ "ground 35/ 
effect”. Can be used with . 
search-head underwater. 
Easy to use and build, kit 
includes search-head, handle, case, PCB and all 
parts as shown. 
KIT REF 815 


Headphones 
















DIGITAL 
















CAPACITANCE 
METER 


EE DEC 85 

Simple and accurate (1%) measurement of 
Capacitors from a few pF up to 1,000 pF. Clear 
5-digit LED display indicates exact value. Three 
ranges — pF, nF, and uF. Just connect the 
capacitor, press the button and read the value. 


KIT REF 493 






























MOSFET 

VARIABLE 
BENCH 25V 2.5A' 
POWER SUPPLY 


EE FEB 88 
A superb design giving 0.25V and 0-2.5A. Twin 
panel meters indicate Voltage and Current. 
Voltage is variable from zero to 25V. A Toroidal 
transformer MOSFET power output device, and 
Quad op-amp IC design give excellent 
performance. 


KIT REF 769 








































4 CHANNEL 
LIGHT 
CHASER 


EE Jan ‘90 7 
A 1000W per channel chaser with zero volt 
switching, hard drive, inductive load capability, 
mic sound sensor and sophisticated ‘beat’ 
detector. Chase steps to music or auto when 
quiet. Variable speed and mic. sens. LED mimic 
on front panel. Switchable for 3 or 4 channels. 
P552 output. Ideal for rope lights, pin spots, disco 
and display lighting. 


KIT REF 833 






































EPROM 
ERASER 


EE OCT ‘88 

Safe low-cost unit capable of erasing up to four 
EPROM'’s simultaneously in less than twenty 
minutes. Operates from a 12V supply. Safety 
interlock. Convenient and simple to build and 
use. 


KIT REF 790 














SUPERHET BROA DCAS T 
RECEIVER 


EE MAR ‘90 
At last, an easy to build SUPERHET A.M. radio 
kit . Covers Long and medium Wave bands. built 
in loudspeaker with 1 watt output. Excellent 
sensitivity and selectivity provided by ceramic I.F. 
filter. Simple alignment and tuning without 
special equipment. Kit available less case, or with 
pre-cut and drilled transparent plastic panels and 
dial for a striking see-through effect. 


KIT REF 835 
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GUARD DOG KIT 


| | One of the best burglar deterrents is a 


guard dog and this kit provides the 
barking without the bite! Can be con- 
nected to a doorbell, pressure mat or 
any other intruder detector and pro- 
duces random threatening barks. 
Includes mains supply and horn 
speaker. 

XK125 £21.95 


a 


DL8000K 8-way sequencer kit with 
built-in opto—isolated sound to 

light input. Only requires a box and 
control knob to complete .... £39.95 
DL1000K 4—way chaser features 
bi-directional sequence and 
dimming 1kW per channel ...£23.95 
DLA/1 (for DZ1000K) 

Optional op-to input allowing audio 
beat/light response 95p 
DL3000K 3-channel sound to light 
kit, zero voltage switching, 
automatic level contro! and built-in 
mic. 1kW per channel 

XK139 Uni-directional chaser. 
Zero switching and built-in audio 
£12.95 


POWER STROBE KIT 


Produces an intense 

light art at a a 
variable frequency 

ofito15Hz. -——* DT 
Includes high quality 

PCB, components, 

connectors, 5Ws strobe tube and 
assembly instructions. Supply: 

240V ac. Size: 80x50x45. 

XK124 STROBOSCOPE KIT. £17.25 


©) ELECTRONIC WEIGHING 


eg) 


Kit contains a single chip microproc- 
essor. PCB, displays and all electron- 
ics to produce a digfital LED readout 
of weight in Kgs or Sts/Lbs. A PCB 
link selects the scale-bathroom/two 
types of kitchen scales. A low cost 
digital ruler could also be made. 
ES1 £8.25 


ELECTRONICS 


| VOICE RECORD/ 
PLAYBACK KIT 


This simple to construct and even sim- 
pler to operate kit will record and play- 
back short messages or tunes. It has 
many uses — seatbelt or light reminder 
in the car, welcome messages to visi- AUDIO AMP * 


PROGRAMMABLE ELECTRONIC LOCK KIT 


PROGRAMMABLE 
LOCK IC. 


Keys could be a thing of 
the past with this new high 
security lock. Secure 
doors to sheds, garages, 
even your home or pre- 
vent the unauthorised use 
of computers, burglar 
alarms or cars. One 
4—digit sequence will op- 
erate the lock while incor- 
rect entries will sound an 
alarm. The number of in- 
correct entries allowed 
before the alarm is triggered is selected by you. Further entries will 
be ignored for a time also set by you. Only the correct sequence will 
open the lock and switch off the alarm. The sequence may easily be 
changed by entering a special number and code on the supplied 
keyboard. Kit includes; keyboard, alarm buzzer, high quality PCB and 
all electronic components. Supply 5-15V DC. Will drive our Latch 
Mechanism (701 150 @ £18.98) or relay directly. 

£19.95 


XK131 


ERROR COUNTER 
OUTPUT DRIVER 


SIMPLE KITS FOR BEGINNERS 


Especially aimed at the beginner. Have fun with your project even after you 
have built it and also learn a little from building it. These kits include high 
quality solder resist printed circuit boards, all electronic components 
(including speaker where used) and full construction instructions with 
circuit description. 


SK1 DOOR CHIME plays a tune when XK118 TEN EXCITING PROJECTS FOR 
activated bya pushbutton £4.50 BEGINNERS this kit contains a solder- 
less breadboard, components and a 

SK2 WHISTLE SWITCH switches a booklet with instructions to enable the 
relay onand offinresponsetowhistle absolute novice to build ten fascinating 
command £4.50 projects including a light operated switch, 
intercom, burglar alarm and electronic 

SK3 SOUND GENERATOR produces |g¢k. Each project includes a circuit dia- 
FOUR different sounds, including gram, description of operation and an 
police/ambulance/fire-engine Siren easy to follow layout diagram. A section 
and machine gun £4.50 component identification and function is 
included, enabling the beginner to build 

the circuits with confidence £17.25 


VOICE PROCESSOR 
- 


RECORD LED 
\ 128K MEMORY 


MICROPHONE \, 


tors at home or at work, warning mes- HIGH QUALITY PCB 
sages in factories and public places. In 
fact anywhere where a spoken message 
is announced and which needs to be changed from time to time. Also suitable for toys — why 


not convert your daugher's £8 doll to an £80 taking doll!! 
76 x 60 x 15mm 
Message time 1-5 secs normal speed, 2-10 secs slow speed 


XK129 £25.95 


TK FOR KITS 


SUPER-SENSITIVE 
MICROBUG 


VARICAP TUNED 
TRANSMITTER PRINTEO CIRCUIT 
AERIAL COIL 


HIGH QUAL ITY 
FIBREGLASS PCB wiTH 
SCL DER RESIST (20 » 40mm) 


Only 45x25x15mm, including built- 
-in mic. 88-100MHz (standard FM 
radio). Range approx. 300m depend- 
ing on terrain. Powered by 9V PP3 
(7mA). Ideal for surveillance, baby 
alarm etc. XK128 3 


REMOTE CONTROL 
DIMMER KIT 


Imagine controlling the brightness of your 
lights or switching them on or off from the 
comfort of your armchair! This kit contains all 
the components from front panel to the last 
screw to enable you to do just that and fit the: 
shallowest wall boxes. Max power 300W (not 
fluorescents). 


IR TRANSMITTER KIT 
Designed for use with 
the XK132 and comes 
complete with a pre-. 
drilled box. A PP3 9 
volt battery is required. 
MK 6 £4.95 


XK136 TOUCH DIMMER KIT £12.95 


VERSATILE REMOTE 
CONTROL SYSTEM 


These kits can switch up to 16 pieces of 
equipment on and off or contro! 16 functions 
depending on the keyboard selected for the 
MK‘18 transmitter. MK12 receiver has 16 logic 
Outputs and operates from 12 to 24V d.c. or 
240V ac. via the transformer supplied. The 
MK18 requires a 9V battery and keyboard. 
Great for controlling lights, TVs, garage doors 
etc. 


MK12 IR Receiver 
MK18 Transmitter 
MK9 4-way Keyboard 
MK10 16-way Keyboard 


oS 601133 Box for transmitter 


PROPORTIONAL TEMPERATURE 
CONTROLLER KIT 


Uses “burst fire" 

technique to 

maintain 

temperature to 

within 0.5°C. 

7 Ideal for 

photography, 

incubators, wine 

making, etc. 

Maximum load 3kW (240V AC). 
Temperature range up to 60°C. 
Size 50x40x25mm. XK140.....£8.95 


TK ELECTRONICS ORDERING INFORMATION. All prices INCLUDE 
VAT. Free P&P on orders over £60 (UK only), 


otherwise add £1.15. Overseas Customers divide 


13 Boston Road 
London W7 3SJ 
Tel: 081-579 9794 
Fax: 081-566 1916 


total order by 1.15 then add P&P: Europe £3.50, 
elsewhere £10.00. Send cheque/PO/Visa/Access 
No. with order. Giro No. 529314002. Local Authority 
and educational institutions orders welcome. Shop 
open: Tuesday-Thursday 10am-5pm. Saturday 


10am-4pm. Mail Order Monday-Friday 10am-5pm. 


ORDERS: 081-5678910 24 HOURS 
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See notes on Readers’ Enquiries below —- we regret 
that lengthy technical enquiries cannot be answered over 
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TO BABT OR NOT TO BABT 

I believe the MARK Phone-In project in this issue is a first for any UK magazine 
— remote control via the telephone network. Let me tell you that, even before 
we published it, it caused quite a stir! 

We were originally hoping to have a tie up with a company who would supply 
a type approved interface, to which we could connect our project. For various 
reasons that approach never really got off the ground. However while Chris 
Walker, the MARC designer, was discussing the problems regarding BABT 
approval (required for equipment that connects to the public telephone net- 
work) with a friendly BT engineer it was suggested that an approved telephone 
answering machine and an accoustic link, i.e. a microphone to pick up the 
sounds coming from the answering machine, could solve the problem. The 
result is the MARC Phone-In which is fully described in this issue. 

Why has our project caused a stir? The company we had hoped to tie up with 
are now very upset that we are publishing an article describing such an inter- 
face since it is in competition with their products. They have claimed that even 
accoustically coupled items require BABT approval and they are correct! 

However, on 25th April, 1989, the Office of Telecommunications issued a 
“General Approval’? Number NS/G/1234/K/100004 for accoustically coupled 
signalling devices. So, provided there is no electrical connection to the telecom 
system and a few other simple requirements are met, the equipment can have 
automatic approval for indirect connection to public telecommunication SyS- 
tems in the United Kingdom — overseas readers should check local require- 
ments. 

This provides a cheap and very effective way of passing signals via the tele- 
phone to control just about anything in your home — even a computer. Once 
again Chris Walker has come up with an exceptional project. Incidentally the 
heading for this piece was stolen from Chris’ article! 


ANOTHER FIRST 

The Gingernut 80m Receiver described in this issue is the first EE project that 
uses surface mount devices. When such components were introduced many people 
forecast the doom of electronic construction as a hobby. There is of course no sign 
yet that normal wire-ended components will disappear, but this article shows that 
even if they did the hobby would certainly continue. 

Working with s.m.d.s requires a higher level of manual dexterity and soldering 
skill than conventional components, 
but it adds yet another fascinating 
aspect to our ever intriguing hobby. I, 


SUBSCRIPTIONS 


Annual subscriptions for delivery direct to 
any address in the UK: £17.00. Overseas: 
£21.00 (£39 airmail). Cheques or bank drafts 
(in £ sterling only) payable to Everyday 
Electronics and sent to EE Subscriptions 
Dept., 6 Church Street, Wimborne, Dorset 
BH21 1JH. Subscriptions can only start 
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with the next available issue. For back 
numbers see below. 


BACK ISSUES 

Certain back issues of EVERYDAY 
ELECTRONICS are available price £1.70 
(£2.20 overseas surface mail) - £ sterling 
only please - inclusive of postage and 
packing per copy. Enquiries with remittance, 
made payable to Everyday Electronics, should 
be sent to Post Sales Department, Everyday 
Electronics, 6 Church Street, Wimborne, 
Dorset BH21 1JH. In the event of non- 
availability one article can be photostatted for 
the same price. Normally sent within seven 
days but please allow 28 days for delivery. Ne 
have sold out of Sept., Oct. & Dec. 85, 
April, May, Oct. & Dec. 86, Jan., April, 
May, Nov. & Dec. 87, March, April, June 
& Oct. 88, March 89 & March 90. 


BINDERS 

Binders to hold one volume (12 issues) are 
available from the above address for £4.95 
(£6.95 to European countries and £9.00 to 
other countries, surface mail) inclusive of post 
and packing. Normally sent within seven days 
but please allow 28 days for delivery. 
Payment in £ sterling only please. 


GREAT HOLLAND, ESSEX CO13 OJS. 
Phone (0255) 850596 


Editor: MIKE KENWARD 

Secretary: PAMELA BROWN 

Deputy Editor: DAVID BARRINGTON 
Business Manager: DAVID J. LEAVER 
Editorial: WIMBORNE (0202) 881749 


Advertisement Manager: 
PETER J. MEW, Frinton (0255) 850596- 


Classified Advertisements: 
Wimborne (0202) 881749 


READERS’ ENQUIRIES 

We are unable to offer any advice on 
the use, purchase, repair or modification 
of commercial equipment or the incor- 
poration or modification of designs pub- 
lished in the magazine. We regret that we 
cannot provide data or answer queries 
on articles or projects that are more than 
five years old. Letters requiring a_per- 
sonal reply must be accompanied by a 
stamped self-addressed envelope or a 
self addressed envelope and interna- 
tional reply coupons. 

All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot however 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic com- 
ponents or kits for building the projects 
featured, these can be supplied by adver- 
tisers. 

We advise readers to check that all parts 
are still available before commencing any 
project in a back-dated issue. 

We regret that we cannot provide data 
or answer queries on projects that are 
more than five years old. 


ADVERTISEMENTS 

Although the proprietors and_ staff 
of EVERYDAY ELECTRONICS take 
reasonable precautions to protect the 
interests of readers by ensuring as far as 
practicable that advertisements are bona 
fide, the magazine and its Publishers cannot 
give any undertakings in respect of 
statements or claims made by advertisers, 
whether these advertisements are printed as 
part of the magazine, or are in the form of 
inserts. 

The Publishers regret that under no 
circumstances will the magazine accept 
liability for non-receipt of goods ordered, or 
for late delivery, or for faults in manufac- 
ture. Legal remedies are available in respect 
of some of these circumstances, and readers 
who have complaints should first address 
them to the advertiser. 


TRANSMITTERS/BUGS/TELEPHONE 
EQUIPMENT 

We would like to advise readers that cer- 
tain items of radio transmitting and tele- 
phone equipment which may be advertised 
in Our pages cannot be legally used in the 
U.K. Readers should check the law before 
using any transmitting or telephone equip- 
ment as a fine, confiscation of equipment 
and/or imprisonment can result from illegal 
use. The laws vary from country to country; 
overseas readers should check local laws. 
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Constructional Project ————_ A. 






MARC 





PHONE-/N 


‘ it 1 
? \ 
‘ my Altth 5 \\ 
: ~ fon y 7! \ 
. [fA 4 ° . “uF, 
"4 4 VW Le hd fi, 
ff bli ay Sal , 
Sa . ae a 
yh tif hij, | 
Sine cnet ea nie car iach casemate Z 4 oe 
Mi sf X) Mest, y 
- “YA -" ayn - 44) 
eee ‘ os 4 
Ne Ce ee 4 a « 
* 7 
a ere OE ea ce ee ee ee ee Oe Se a Se er a 4 
% 
. 


2orfeoeo 


oee eee soo 
of? 


2 


aor 
oo” 
2 








An over the phone data link for MARC, 
our mains appliance remote 
controler. Does not require any 
Airect connection to the telephone 
system. Can also be interfaced to a 


home computer. 


HE Mains Appliance Remote Control 
} (MARC) system featured in Everday 


Electronics June 1990 to September 
1990 illustrated just how easy it is to 
remotely control any mains-connected ap- 
pliance in your house without running 
lengths of control wires to each appliance. 


The heart of the MARC system is the. 


“Encoder” unit which injects control sig- 
nals into the house ring main. Decoder 
units, placed around the house and plugged 
into the mains, then receive these signals 
and control power to each appliance. 

The Encoder is under the control of a 
handheld infra-red transmitter which al- 
lows the householder to control appliances 
from the safety of the armchair. In addi- 
tion, a parallel 8-bit input port provides 
microcomputer control so that the user 
can, for example, program appliances to 
switch on and off at various times or under 
various conditions to simulate the presence 
of people in an empty house. Such burglar 
deterrents are very effective. 

There could be times, however, when the 
householder is unexpectedly caught away 


LOW PASS 
AMPLIFIER FILTER BF: 


from home, perhaps a heavy work load at 
the office or an exceptionally persuasive 
host! 


PHONE-IN 


Under such conditions it would be very 
useful to be able to ‘phone-in’ instructions 
to the MARC system to switch on lights 
and central heating etc. The ability to con- 
trol electrical appliances in your house by 
calling in from a telephone anywhere in the 
world makes MARC a very powerful sys- 
tem indeed. 

Similar ‘Phone-In’ systems are commer- 
cially available but, needless to say, they 
are rather expensive. This article describes 
how telephone control can be achieved 
simply and effectively. 

Incidentally, although this project was 
originally designed for the MARC system, 
it can be simplified to interface to a com- 
puter or any other device to which you 
may wish to send data via the telephone 
line. As far as I am aware, this is a “‘first” 
for this kind of project in an electronics 
journal. 


oe DTMF Ff 
“1 DECODER 


To BABT orNot to 









BABT 


The moment we wish to connect any- 
thing to our telephone line we hit a snag. 
Any apparatus connected to the Public 
Switched Telephone Network (PSTN) has 
to have been approved by the British 
Approval Board of Telecommunications 
(BABT). Such “approved” equipment 
carries a sticker bearing a large green dot. 

It is illegal to connect anything to the 
telephone network which is not approved. 
Indeed, let’s be honest, it is unfair and 
dangerous to do so. A badly constructed 
piece of apparatus could easily place dan- 
gerous voltages on the line which would 
damage sensitive exchange equipment or 
present a danger to engineers who may 
have their fingers in the workings! 

It has not been unknown for some 

nameless electronics magazines to pub- 
lish constructional articles for telephone- 
related circuits which plug straight in to the 
British Telecom jack socket in your house. 
Needless to say Everyday Electronics 
would not follow this irresponsible trend. 
- No apparatus which had been home- 
constructed from such an article would 
gain BABT approval and, since the 
approval process costs several thousand 
pounds, it is beyond the hopes of the 
‘‘average”’ reader to ever legally expand his 
hobby into the realms of the telephone 
network. 

Or is it? 


T RECEIVER 
4 NUMBER 

AND B-LINE 
| ‘FUNCTION BUFFER 
= «CODE 


] SEPARATOR 
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THOSE INFERINAL 
MACHINES 


To achieve Phone-In control of the 
MARC system we require a ready-made 
BABT approved device to form an 
interface between the telephone line and 
our electronic project. In this application 
such a device would have to answer the 
telephone line and keep the line open so 
that audibly encoded data could be sent to 
the MARC system. | 

Of course, such devices exist in the 
form of the beloved Telephone Answering 
Machine (TAM). Using a TAM, the user 
would phone home, listen to the pre- 
recorded outgoing message and then send 
various control tones down the telephone 
line. . 

These tones will emerge from the 
loudspeaker of the TAM where they are 
picked up by a small microphone placed 
nearby. A tone decoder circuit then 
converts the tones into a binary code which 
enters the MARC system via the 8-bit 
computer port on the Encoder unit. 

NO ELECTRICAL CONNECTION IS 
MADE TO THE TELEPHONE NET- 
WORK AND NO MODIFICATIONS 
ARE MADE TO THE TAM. 

To comply with the BATB requirements 
the accoustically coupled unit must be 
hand held and battery powered. To meet 
this specification the microphone pick-up 
unit is housed in a small plastic case 
into which the MARC Phone-In can 
be plugged. The microphone pick-up is 
powered by a single 1.5V cell which should 
last for many months of normal use. The 
only restriction on using this battery 
powered handheld pick-up unit is that it is 
“not capable of connection to other 
apparatus by means of wireless tele- 
graphy” clearly it complies with this 
requirement. 

For Everyday Electronics to comply with 
the BATB requirements we should tell you 
that this pick-up“is approved under 
approval number NS/G/1234/K/100004 
for indirect connection to public 
telecommunication systems in the United 
Kingdom” and _ that 
“satisfactory operation 
cannot be guaranteed with 
all types of telephone”’. 
Overseas readers should 
check local requirements. 


DTMF 


Most new _ telephones 
are able to signal to the 
exchange by both the 
traditional ‘pulse  diall- 
ing” and the new “tone 
dialing” methods. 

Pulse dialling originated 
with the rotary dial tele- 
phones but it is slow and 
inefficient. Tone dialling is 
much faster and also, once 
the call is established, it allows the sub- 
scriber to access the numerous remote in- 
terrogation features which are offered by 
telephone-shopping companies and banks, 
etc. 

The British telecommunication com- 
panies are in the process of updating their 
exchanges to accept tone dialling. The tone 
signalling system used is called DTMF or 
Dual Tone Multi-Frequency. 

Each row of keys on the telephone 
keypad is assigned a different ‘‘low-group” 
tone frequency, as listed in Table 1. Simi- 
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larly, each column has a unique “high- 
group” frequency. 

When a button is pressed, the DTMF 
generator mixes the high-group and low- 
group frequencies appropriate to that in- 
dividual button. For example, pressing key 
5 generates two tones of frequency 770Hz 
and 1336Hz. Thus, each key has its own 


characteristic pair of tones which can be 


recognised by DTMF decoding equipment 
at the receiving end. 

DTMF tones are the obvious choice for 
this project since they are easily gener- 
ated. Don’t worry if you do not possess 
a DTMF phone, next month we feature 
details of a Pocket DTIMF Tone Generator 
which you can use in conjunction with a 
pulse dialling instrument. 


BLOCK DIAGRAM 

An overall view of how the MARC 
phone-in circuit operates can be seen in 
Fig. 1. The microphone pick-up unit, 
placed near to the speaker of the Answer- 
ing Machine, picks up the sound received 
from the telephone line. A small amount of 
amplification of the microphone signal is 
required before it is presented to the 
low-pass filter. 

This filter attenuates signals above the 
highest DTMF frequency, whilst the high- 
pass filter in the following stage cuts off 
signals below the lowest DTMF frequency. 
The combined effect of the two filter sec- 
tions is to produce a band-pass filter which 
helps to remove some of the background 
room noise which is inevitably picked up 
by the microphone. 

Much more extensive filtering is 
provided by the DTMF decoder chip. This 
device separates the low-group and 
high-group tones which form the com- 
posite DTMF signal. 

The decoder then uses a digital counting 
technique to determine the frequency of 
each tone, and it waits for the tone to be 
present for a minimum “valid” time before 
responding. Also, the decoder will ignore 
short duration tone “drop-outs” which 
may occur due to a noisy line. 


Table. 1: DTMF Frequency Allocation 






The result is that the decoder is very 
resistant to false triggering by extraneous 
tones such as those generated in the voice 
or due to background noise. 

When a valid DTMF tone is received, 
the binary code for that tone is latched 
onto the four output lines, and the ‘“‘Tone 
Received” output goes high. 


SECURITY 


In order to prevent any Tom, Dick 
or Harry from phoning your house and 
“playing” with your appliances, the cir- 
cuit will not send any instructions to the 
MARC system until the caller sends a 
correct “Personal Identification number”’ 
(PIN). | 

The PIN is entered by pressing the “‘star”’ 
key (*) on the telephone followed by a 
single digit from | to 9. The “PIN Check” 
circuit compares this number with that pre- 
set by the user before he left home. Only 
if the two match is the “Receiver Num- 
ber” and “Function Code” separator cir- 
cuit enabled. See the first MARC article 
(June 1990) for a full explanation of these 
terms. 

The caller can now control appliances by 
pressing the “gate” key (#) followed by the 
“receiver number” and then the “function 
code” number. For example, if you wish to 
send function code | (ON) to appliance 
number 2 then the sequence of key presses 
would be: #, 2, 1. This sequence is repeated 
for as many other appliances as you wish, 
always starting the sequence with the # 
key. A Timer resets the PIN Check circuit 
about twenty seconds after the last key is 
pressed so that anybody else phoning your 
number is denied control access. 

The “Receiver Number” and “Function 
Code” is compiled into a single 8-bit data 
byte and then buffered before being sent 
to the opto-isolated MARC Encoder input 
port. 


CIRCUIT 
DESCRIPTION 


The complete circuit diagram for the 
MARC Phone-In is given in Fig. 2. Mains 
transformer T! has two 9V_ secondary 
windings. Diode D3 and capacitor C14 
rectify and smooth the output from wind- 
ing (a), and regulator IC12 provides a 
stabilised + 5V for the rest of the circuit. 
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Winding (b) is used to provide a —5V 
line which is stabilised by Zener diode D4. 
This negative supply is used only by the 
quad operational amplifier ICI. 

Microphone MIC! is an electret type 
receiving a positive d.c. bias via resis- 
tor RI. Signals from the microphone are 
coupled via capacitor Cl to a non-inverting 
amplifier based around IC1b (section [Cla 
is not used). 

The gain of this amplifier is determined 
by resistors R3 and R4, the values chosen 
result in an amplification factor of about 
eight. The output signal from this stage 
should have an amplitude between 30mV 
and 880mV in order to be accepted by the 
DTMEF decoder. 

Resistors R5 to R8, and capacitors C4 
and C5 together with IClc form a “Sal- 
len and Key” low-pass filter with a cut-off 
frequency of about 2kHz. Above this fre- 
quency the response rolls-off at 12dB per 
octave. 


The high-pass filter, formed from 
capacitors C6 and C7, resistors R9 to R12 
and ICId, has a cut-off at about 500Hz 
and a 12dB per octave roll-off below this. 

Signals from the output of the filter 
stages (ICI pin 14) are coupled through 
capacitor C8 to the DTMF decoder chip 
IC2. Resistors R13 and R14 set the gain 
of the on-chip input amplifier to unity. 
Extra power supply decoupling in the 
region of IC2 is provided by capacitor 
C16. 

A quartz crystal, XI, provides 
an accurate oscillator frequency of 
3.579545MHz. This frequency is the same 
as that used in the US television system and 
suitable crystals are, consequently, easily 
available. 

Resistor R15 and capacitor C9 deter- 
mine the minimum “‘valid” time for which 
a DTMF tone has to be present before the 
chip responds. This is set at about 30ms 
using the given values. 


COMPONENTS 


Resistors 
R1,R3, R28, R30 
R2, R4 
R5, R6, RY, R10 
R7, R11 


1k (4 off) 
6k8 (2 off) 
15k (4 off) 
47k (2 off) 
R8, R12 27k (2 off) 
R13, R14 100k (2 off) 
R15 330k 
R16 to R23 270 (8 off) 
R24 to R27 15k (4 off) 
R29 4k7 
R31 5M6 
R32, R35 12k (2 off) 
R33 270 
R34 1k8 
All 0.6W metal film 


Capacitors 
C1, C8, C9, C16 
C2, 

C4.CS5 

0 sa OF 

C10 4u7 tantalum, 16V 
Crt 1p tantalum, 35V 
C12 2u2 tantalum, 16V 
Cro 220n polyester layer 


C14 1000u radial elec. 25V 


C15 100n radial elec. 25V 
Semiconductors 


Any light emitting diode 


1N4148 signal diode 


100n polyester layer (4 off) 
10 tantalum, 16V (2 off) 
4n7 polyester layer (2 off) 
22n polyester layer (2 off) 


1N4001 1A 5OV rec. diode (2 off) 


D4 
TR1, TR2, TR3 
1C1 LM324 quad op-amp 


IC2 MV8870 DTMF decoder 


BZY88C5V6 5.6V Zener diode 
BC548 npnsilicon(3 off) 


iC3 4511BE bcd to 7-seg decoder 


1C4, 1C5,.1C7, 
1IC9,1C10 


4076BE quad D-type latch (5 off) 


1C6 4023BE triple 3-input NAND 
IC8 4063BE 4-bit comparator 


1C11 74LS241 octal buffer 


IC12 


78MO5 +5V 500 mA voltage regulator 


X2 seven-segment common cathode display 


Miscellaneous 


transformer: mains primary, 0-9V 0-9V secondaries at 500mA 
20mm 0.5A fuse in panel mounting holder 

binary coded decimal rotary switch, p.c.b. mounting 

electret condenser microphone 

3.579545MHz quartz crystal 


PL1/SK1 
ote) s.p.s.t. slide switch 


B1 1.5V battery and holder 


phono plug and socket 


Printed circuit board, available from FE PCB Service, code EE727; plastic case, size 
220mm x 150mm x 64mm (MB6) and 79mm x 61mm x 40mm (MB1), ail. sockets: 
14-pin (2 off), 16-pin (7 off), 18-pin, 20-pin,; screened cable; ribbon cable; 3-core mains 
cable; terminal pins; heatsink for 1C12; connecting wire; solder etc. 


y Voy ole ey, Geert & 
guidance only 
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DISPLAY 


The binary code corresponding to the 
DTMF tone received is latched onto the 
four output lines of IC2, pins 11 to 14, with 
pin || as the least significant bit. This bi- 
nary code is decoded by IC3 and displayed 
on a seven-segment display, X2. Resistors 
R17 to R23 are current limiting resistors 
for this display. 

The DTMF tones corresponding to the 
numeric keys | to 9 generate binary codes 
having values of | to 9 and are, therefore, 
displayed directly on the seven-segment 
display. Keys 0, * and # are given values of 
10, 11 and 12 respectively and IC3 decodes 
these to give a blank display. 

The Tone Received (TR) output from 
IC2, pin 15, goes high when a valid DIMF 
tone is recognised. The decimal point on 
the display is connected to this output via 
transistor TRI and will illuminate when a 
valid tone is being received. 

Constructors who do not wish to connect 
this project to the MARC system can dis- 
pense with the remainder of the circuit, 
which is involved with interfacing to the 
MARC Encoder. See the construction sec- 
tion for details. 


PIN LATCH | 

The output of NAND gate I[C6a goes 
low when a tone with binary code of value 
eleven has been received, i.e. the * key. The 
logic 0 from this gate is latched into IC4c 
on the rising edge of the TR line. 

As the * key is released, the TR line goes 
low. This is inverted by gate IC6c creating 
a rising edge on the TR line which ripples 
the logic 0 from IC4c into ICSc. Therefore, 
the Q output of IC5c is low after the * key 
has been pressed and released. 

This output is connected to the “input 
disable” (pin 9) of quad latch IC7. When 
this input is low, the DTMF binary code 
is loaded into IC7 on the rising edge of 
the TR line. Therefore, IC7 will contain 
the number of the key pressed after the 
* key, i.e. the Personal Identification Num- 
ber (PIN). 

The 4-bit comparator IC8 compares this 
latched code with the code set in binary on 
switches S1 to S4. If they are identical, the 
PIN is accepted and pin 6 of IC8 goes high, 
switching on transistor TR3 and illuminat- 
ing l.e.d. DI. 

Switches S1 to S4 are actually part of a 
single binary coded decimal rotary switch. 
Resistors R24 to R27 are pull-down resis- 
tors for the switch outputs. 

The collector of TR3 is connected to pins 
10 on IC9 and IC10. This connection goes 
low when the PIN is recognised and this 
‘‘enables”’ latches IC9 and IC10. 

Every time a DTMF tone is received the 
TR line pluses high and this switches 
on transistor TR2. When this happens, 
any charge on capacitor C10 leaks away 
through resistor R30. 

In between the key presses, C10 charges 
via resistor R31. The voltage on the 
capacitor is fed to the reset pin on IC7 (pin 
15) and after about twenty seconds this 
voltage will have risen to a logic | level and 
the PIN is cleared out of the latch, 
preventing the next caller from accessing 
the MARC System. 


APPLIANCE 


CONTROL 

The output from NAND gate IC6b goes 
low when the # key tone has been received 
and this logic 0 is clocked into IC4a. As the 
key is released, the logic 0 ripples into IC5a 
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Fig. 2. Complete circuit diagram for the MARC Phone-!/n. The microphone pick-up is mounted in a smal! plastic case and plugs 


into the main unit. 
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in much the same way as described above 
for the * key. 

The Q output from IC5Sa connects to the 
“input disable” (pin 9) of IC9. This line 
goes low after the # key is pressed and 
released so that the code for the next key to 
be pressed is loaded in to latch IC9. 

As this next key is pressed and released, 
the logic 0 from ICSa ripples through to the 
Q output of ICS5b which then enables latch 
IC10. Therefore, the code of the next con- 
secutive key to be pressed will be loaded 
into IC10. 

Now, assuming that the caller has fol- 
lowed the operating procedure described 
earlier, that is: # key, followed by receiver 
number followed by function code, we have 
a situation where IC9 contains the 4-bit 
‘‘receiver number” and IC10 contains the 
4-bit “function code”’. 

At the instant the function code key is 
released, the output of ICSb will go high. 
This creates a positive-going pulse at the 
junction of capacitor C11 and resistor R35 
which is sent to the Reset pins of IC9 and 
IC10 (pins 15). 

Consequently, both latches are cleared of 
data immediately after the appliance con- 
trol information has been sent along the 
phone line. 


BUFFER 

The opto-isolator on the MARC En- 
coder port requires a drive current of 
10mA per input line. The two 4-bit codes 
from IC9 and IC10 are buffered through 
IC11 to provide such a drive capacity. 

The outputs from ICI1 together with 
the OV line are connected directly to the 
MARC Encoder “computer” input port. 
Data is loaded into the Encoder as soon as 
the “function code”’ is present on data lines 
D4 to D7. 


CONSTRUCTION 


The majority of the components are 
mounted on single-sided printed circuit 
board. The component layout and full size 
















SCREENED 
LEAD 


copper foil master pattern is shown in Fig. 
3. This board is available through the EE 
PCB Service, code EE721. Construction 
is fairly straightforward provided care 1s 
taken in correctly locating each component 
and when soldering onto the fairly crowded 
p.c.b. pads. 

It is recommended that readers follow 
the constructional sequence described in 
the next section. This permits some tests to 
be made before the entire circuit is com- 
pleted and it also allows constructors to 
leave the circuit incomplete if connection to 
the MARC Encoder is not envisaged. 

Construction of the pick-up unit is 
shown in Fig. 4. The two units being 
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connected by means of a flying lead from 
the MARC Phone-In and PLI/SKI. 

When the system is not used with the UK 
public ‘phone network RI can be fitted to 
the p.c.b. where the dotted resistor is 
shown and the microphone connected di- 
rectly to the p.c.b. with a length of screened 
lead. The microphone is then powered 
from the + 5V supply (its operating voltage 
range is 1.5V to 9V) and BI and SI are no 
longer required. The photographs of our 
prototype show this arrangement. 

Some general points are worth a men- 
tion; use d.i.l. sockets for the integrated 
circuits (except, of course, IC12). This 
practice makes insertion and removal of 
these devices a trivial matter during the 
setting-up stages. 

The use of terminal pins makes it very 
easy to make off-board connections at any 
later time without having to access the un- 
derside of the p.c.b, this is very convenient 
if the board is mounted in its case. 

The tantalum bead capacitors, 
electrolytic capacitors and all diodes are 
polarised and MUST be inserted the 
correct way around. Pay careful attention 
to this. Also, the transistors and integrated 
circuits must be orientated correctly. 


Stage One 

Insert resistors R2 to R23 and capacitors 
Cl to C9. Also insert resistor R34 and 
capacitors C12 to C16. 

Insert diodes D3 to DS and solder into 
place the d.i.l. sockets for IC] to [C3 but 
leave the sockets empty for now. Quartz 
crystal XI should be mounted on the 
board, try not to overheat this device when 
soldering. This advice also applies to tran- 
sistor TR1 which should also be inserted at 
this stage. 

Three wire links need to be inserted, one 
above ICI and the two immediately to the 
right of resistor R15. A small heatsink 
should be attached to regulator IC12 and 
this device then soldered in place so that 
the heatsink side faces towards C13. 


Fig. 4. Layout and 
wiring of the 
microphone pick-up 
unit. 





Fig. 5. Wiring details for the mains 
transformer T7. 


Temporarily connect the secondary 
windings (a) and (b) from transformer Tl 
to the board and apply mains power to T] 
primary. TAKE CARE: insulate ALL 
exposed mains connections on the trans- 
former. 

Connect the negative lead of a digital 
voltmeter to pin 9 of IC2’s socket. Now use 
the positive probe to check for + 5V at pin 
4 of IC] and —5.5V at pin I1 of ICI. Do 
not continue until this test is passed. 


Stage Two 

Disconnect power to the board and 
solder a screened lead between the p.c.b. 
and microphone pick-up unit with the 
screen attached to the 0V connection on 
the microphone (refer to the supplier for 
details). 

A 9-way length of ribbon cable can be 
used to connect the seven-segment display 
to the board. In the prototype, the display 
is mounted onto a small piece of stripboard 
and the ribbon cable is soldered directly to 
the copper side of this board. Again, refer 
to your supplier for pinout details of the 
display. 

The connections a to g on Fig. 3 refer 
to the segments in the display. Connection 
is also made to the decimal point and the 
common (cathode) pin. 

Insert IC1 to IC3 into their sockets and 
re-apply power to the board. Place the 
microphone near to an audible source of 
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Fig. 3. Printed circuit board component layout and full size copper foil master pattern. 
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The line-up of already published MARC control system units showing, from left to 
right, temperature mains interface, decoder, encoder, handheld infra-red transmitter 
and temperature display. Next month a Pocket DTMF Tone Generator will be des- 


cribed. 


DTMF tones, which may be obtained from 
the earpiece of a suitable telephone or 
from a pocket DTMF generator (see next 
month). 

The microphone will need to be 
placed within a few centimetres of the 
loudspeaker, experiment to find the best 
position. Every time a tone is received, the 
decimal point on the display should flash 
and the number of the key pressed (if 
between | and 9) should be displayed. 

If there are problems, first check that 
the correct value resistors and capacitors 
have been inserted in the appropriate 
positions. Inspect the track side of the 
p.c.b. for solder bridges across adjacent 
tracks and satisfy yourself that all solder 
joints are good. 

Construction ends here for those of you 
who do not wish to interface with the 
MARC system. The 4-bit binary output ts 
available from pins 11 to 14 of IC2 with the 
“Tone Received” output at pin 15. 


Finishing Off 

After switching off the power, remove 
the three i.c’s from their sockets and then 
solder in all the remaining components. 
Notice that resistors R24 to R26 straddle 
one of the insulated wire links. 

Connect |.e.d. D1 to the board and set 
the PIN switch (S1-S4) to any number 
except zero. Insert IC1 to IC8 into their 
sockets and then apply power to the 
board. 

Once again, the seven-segment display 
should indicate the received tone but the 
led. D1 should not light until the PIN 
is entered correctly. This is achieved by 
pressing the * key followed by the number 
set on S1-S4. 

Once D1 switches on it should stay lit 
until about twenty seconds after the last 
tone is received. Check that the circuit 
performs satisfactorily in this respect. 

Link the DO-D7 connections between 
the Phone-In printed circuit board and the 
MARC Encoder, and also make the 0V 
return connection. Plug in the remaining 
three i.c’s (IC9 to IC11) and then apply 
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power to the Phone-In board and the En- 
coder unit. 

The Encoder should not respond to any 
DTMF tones until the PIN has been 
accepted. After this, appliances are con- 
trolled by pressing the # key followed 
by the “receiver number” and “function 
code” as described earlier. 

The completed circuit board and mains 
transformer Tl can now be housed inside 
a suitably sized plastic case with display 
X2 and L.e.d. DI protruding through the 
top panel. Connections to T1 should be 
made according to Fig. 5. 


TAM Compatibility 


If life were nice and simple then this 
article would end here. Unfortunately, the 
majority of new Telephone Answering 
machines make use of DTMF tones to 
control their remote interrogation system. 

Some TAM’s actually “hang-up” if the 
caller sends a tone which is not used by 





the remote control feature. This type of 
machine is useless for this application. 

The designer purchased a Panasonic 
model KX-T1446BE. This machine does 
have a tone remote control facility, but 
remote control mode is only switched on 
when the caller sends a correct two digit 
personal code. This code is presettable by 
the user and, by setting digits which will 
not be used by the MARC system, the 
remote control feature will not interfere 
with the Phone-In project. | 

There are probably other TAM’s on th 
market which will be suitable, I suggest 
that you purchase one from a company 
who can give you some technical details 
before you buy. If you already own an 
older machine without tone remote con- 
trol, then this should work quite happily 
with none of the above problems. 

Unfortunately, there is one more hurdle! 
New TAM’s are “VOX controlled”, that is 
they will keep recording only as long as the 
caller speaks. The VOX circuit in three 
machines that the author investigated (in- 
cluding the Panasonic) was not always trig- 
gered by DTMF tones. Therefore, after 
sending tones for about four seconds, the 
answering machine hung up! 

Fortunately, there is an easy way around 
this problem. The caller has to keep the 
VOX circuit triggered by speaking at fre- 
quent intervals. This is most conveniently 
achieved by saying out loud which group 
of buttons you intend to press before ac- 
tually pressing them. 

For example, imagine that you have just 
phoned home and listened to your re- 
corded Outgoing Message. You now have 
to enter your PIN; let us assume that this is 
number 5. The procedure would be: 

SAY: “Star Five” 
PRESS: 7,5 

Now, say you wish to switch on ap- 
pliances one and two and switch off (func- 
tion code 2) appliance number four: 

SAY: “Gate One One” 
PRESS: #, 1, | 

SAY: “Gate Two One”’ 
PRESS: #, 2, | 

SAY: “Gate Four Two”’ 
PRESS: #, 4, 2 

It is actually quite easy to do once you 
have practised the procedure a few times. 
Remember that the idea is to keep the VOX 
circuit triggered so you must not stop talk- 
ing for more than (typically) four seconds. (_] 


* 
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FEBRUARY SPECIAL OFFER 
FM WIRELESS INTERCOM 


FM wireless monitoring intercom. 
Transmitter and receiver are 
connected by domestic mains 
supply (no additional wiring). Ideal 
for monitoring nursery, telephone, 
door, etc. Transmitter has voice 
activated microphone, sensitivity 
control and on/off switch. Receiver 
has good quality loudspeaker, 
volume control and on/off switch. 
Power: 240Vac 50Hz 

Dims: 115 x 77 x 48mm 
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* Free gifts WALTONS 
goo tn mee Ne Tel: 0902 22039 These need no introduction, brand new, complete with cartridge 
£1. 50 pehreahinng dio dy and stylus. Also, complete with turntable belt. 12V 0.06A motor 
24H i A N SA ~ ry Oo N FE WV? 4LL fitted. Simply construct your own plinth.. 
Absolute bargain. ORDER CODE/SO/BSR PRICE: £9.99 












HOME ALARM PACKAGE 


Includes: BACK-UP LEAD 


* Optima Alarm Control Panel 
* External Red Bell Box ACID BATTERY 


* 2x1 Internal Passive |.R. 12V 1.9Ah 
* 2x Door Contacts 

* Siren for bell box £ 1 4.00 
* 100 mtrs. cable and clips LEAD ACID 
* Full fitting instructions CHARGER 


ONLY £127.50 £19.99 


VIDEO SPARES 


VIDEO-CAMCORDER BATTERIES 


CLOSED CIRCUIT TELEVISION SYSTEM 
1x CAMERA 1 X CAMERA BRACKET 





FM TRANSMITTER 


Very High Quality ‘MINI- 
BUG" - Ideal for baby 
alarms etc!! reception on 
any FM radio. Fre- 
quency: 105-109MHz FM. 
power: PP3 9V_ battery 
(not included). Dimen- 
sions: 4.25" x 2.25" x 








POST PACKING £1.75 
ALL PRICES INCLUDE 15% VAT 
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LOOK OUT FOR NEW SPECIAL 
OFFER EVERY MONTHWITH 
EVERYDAY ELECTRONICS 0.76". Code $0.04 
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ANTEX IRONS MARCO KITS 


Ceramic 50V (125) .. £3.99 
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Complete price 


£175 


Plus £10 carr 
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Super weatherproof exterior floodlight 


























































































a eit piotgos pene ag ste ge ent reel Electrolytics Red (100 £8.50 | which could be used with the external Now available from stock. Simply telephone 
eT ney he Saad pegs ye gene Fuse 20mm Q.B. (80) £4.75 PIR. Black in colour, supplied complete with your camcorder model number for price. 
MSI ZEW ARON ssissiscsssiussssaichsivnsssosvopoisiwcaisisonse £8.59 | Fuse 20mmAS (80) £8.50 with 500W halogen bulb. Adjustable : 
Oran B 1 7 ; g ; J i.e. SONY £27.95 JVC £35.00 
Pe 2a iicscic choo sriormerinnconenendnsannden £11.98 | Pre-set Pots. Horiz. (120) £7.75 | mounting bracket and hinged glass | 
CS-KIT17W.. £11.87 | Pre-set Pots. Vert (120)... nnn £T.TB | PPE NG, AEG BD ge9 9 Semeeeny | PHILIPS VIDEO/TV CO-AX LEAD 
BLE TOW in icsisssasvativsncnstvuastahttantancsieonas £11.98 eee gee ee £ FEBS 10 Meters long, Co-Ax plug to right angle co- 
RESISTORS SEC/EFL PRICE: £19.99 Ware ax plug. Col: Grey. 
ALL BITS FOR IRONS - £1.75 | SAMPPOWERSUPPLY if PRICE:1+ £1.75 5+ £1.50 each 
0.25W Popular (1000 £6.99 5 AMP POWER od od 
ELEMENTS £4.10 STANDS £3.24 O25WS et (305). £3.75 O SU VHS-C ADAPTOR (motorised) 
0.25W 10 off (610) £5.10 |ONLY £95.00 See ean were Converts your VHS-C film to standard VHS. 
Ore OM Tod Vel PV ETS | 05W Popuiar (1000) £10.75 | pooss ner 4 Sininleic use 
0.5W 5 off (365) £5.40 | Variable regulated power supply with overload protection. Meter p : 
BATTERIES 0.5W 10 off (730)... £8.75 | reads voltage or current (switched). Two voltage ranges: 0.12V and SPECIAL OFFER PRICE: £25.00 
paige psi ye ot od . eee 12-24Vdc. Ideal for laboratory use. COMMODORE SPARES 
off (365)........ ; INPUT VOIAGE.....65..6ccccccrcressesrsenees 240Vac 50Hz| Simply teleph for latest prices, ti 
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C £1.95 £1.80 aE eke 1 WR tanchuliiedn annular teaneuncy Simply telephone for prices quoting model 
D £2.00 £1.85 Sed i be WG eziyscrt Sateteloastectauesasees number. 
PP3 £3.90 £3.75 
POWER SUPPLIES KkKkx 
DESOLDERING PUMP ; 
6/7.5/9/12Vdc-300mA 9Vdc-500mA Non-regulated output 6, 7.5, 9, 12Vdc-1 Amp 
ORDER CODE Regulated output P007J PRICE £3.95 Regulated output 
£2.99 TOOL/DESOL P007C PRICE:£6.50 Plug-in 500mA single output non- POO7N PRICE £9.99 


Plug-in regulated power supply with regulated power supply. Plugs directly Regulated power supply with volt- 
12Vdc output. Plugs directly into stan- _ into 13A socket. Output via 1.8m lead to age selector and polarity reverse 
dard 13A socket. Internal thermal fuse § 4-way spider plug and PP3 battery clip. | switches. LED ‘on’ indicator. Input via 
for overload protection. Polarity re- Polarity reverse switch. Thermal fuse 1.9m two-core mains lead. Output via 
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Charges AA, AAA, C, D & PP3 


D4OV AC £4.99 


















amare aa ether socket. Output via lead with overload protection. 1.8m lead to 4-way spider plug and 
4-way ‘spider’ plug and PP3 battery Input voltage... PP3 battery clip. Overall thermal fuse 
1 2V TWI N EF L U O R F S ® E N zs O1LUy Ve wasViere ane i ciip. Output voltage........ protection. Glass fuse output protec- 
Input voltage................... 240Vac 50Hz Output current... tion. 
LAMP 12" DOUBLE TUBES ATE | Oiput voltage @/7.5/9/12Vde Stability... Input voltage... 240Vac SOHz 
Hand-held or hanging, 12ft | Output current... 300MmA PDN siccsiccisssstesssessteri asstitsdavessuiade candates 1V Output voltage............. 6, 7.5, 9, 12Vdc 
= | Aa ee oP PO 2% MINS ss ivscsentistesteesiossctesncviens 74 x 52 x 55mm Output current....................... 1000mA 
Curly cable, 5 times normal Ripple. scuaatoiagh cade Wow hota easecbecks 10mv WARNING: This unit is not stabilized. Its minimum Stability Glageereavadetetiiyieivaedearaatiaek 2% 
headlamp intensity. On/off|pims.... 82 x 58x 60mm _ ‘ating is 500mA. and if less current is drawn there = Rinnie. se 10mv 
switch. Simply plugs declan ts chal aeiaaae gM :- Oe oe TE 122 x 67 x 55mm 
into cigar lighter *. Pee 
33 P001 13.8Vdc 5A Regulated Output 6/9/12Vdc-1A Regulated Output 
ONLY £5.99 \ PRICE £20.00  POOSA Alt2 PRICE £8.50 


Regulated power supply for use with CB rigs, auto equipment. | Regulated power supply with voltage selector switch designed 
DIMENSIONS: 368 X67X 43MM High stability circuitry with high surge current capability. Over- _for use in fixed installations or fitted on flying leads. Input and 
load protection. manufactured according to the requirements of output via screw terminals. Internal thermal fuse for overload 


the Electrical Safety Regulations for domestic use. protection. Suitable for use with P150, P150A, P151, P151A, P153 
lefeie! VA LVES xx DRI LL PR ESS Input voltage 240Vac 50Hz = and P153B intercoms and P151BA electric door lock. 






































































UTD VOR GO ns isiicilegecasg coc apeitheniadpigsesasssesecoseresesosesse 13.8Vdc TPE VONROG os sissisoisicactieynsvivecauseacsciesesbibuceleteasotaaeroek 240Vac 50Hz 
ll cas eras Ae acres Mrs Output CUFFEN ccc 5A continuous, 7A max. Output voltage................................ 6/9/12Vdc (selectable) 
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DY86/87 0.90 EL34 4.15 PDS500 4.35 EUW <n ssensodhcoroescipsssvdbespersaeetocoegaroendygspensninennvceosistcarsssatsien BV SEMIN sass ssnsssichntcatsnsepeanronecsiussegbassccsvebissttstecestntavbnipagessiseds 2% 
DY802 0.98 EL36 1.60 PFL200 1.95 4mm banana socket/screw terminals FID ONG i sssts ca cvcseseieicacadestaasiel esssccsvindore Mensaentaneetbasstvecehicevanceas 25mV 
E88CC 4.65 EL81 8.05 PL33 1.45 195 x 140 x 90mm UUVIS saccade cctneashit ec Rites csosvaviestucvaecnteccccretetaceszocas 142 x 65 x 60mm 
EABC80 0.85 EL84 1.50 PL84 1.20 
eno; =e) L809 «se PLSOS. Nb Mekejiow Vy Va aaa: 
i 8.50 PL5O 1.80 
EBC41 2.45 EL519 8.50 PL519/509 8.85 : ; 
EBC81 1.65 EM80 1.50 PL802 11.25 Hewlett Packard HP1631D Complete with Disc Drive (HP9122D), Printer (HP2225A). Various 
EBF8 1. i ; ; 
£oF83 135 EMe? a wee oe probes, etc. Approx, 4 years old. List price over £14,000! OUR PRICE £1,500 
A. Y51 2.40 PYS500A 3.30 
EC92 2.10 EY86/87 0.85 PY8O01 1.35 TEKTRONIX 475 All£15 carr | TELEQUIPMENT D755 OSCILLOSCOPE 
ECC81 1.58 EY88 1.15 UABC8O 1.05 D iT 50MH D | S S dh d 
eccs2 1.05 EYSOOA 288 UAFA2 1.30 Dual Trace 200MHz Delay Sweep £575 | Dual Trace, z Delay Sweep, Secondhan 
ECC84 0.65 GY501 1.65 UBC81 2.05 PHILIPS PM3217 — Excellent Value — Solid ££ 2 y Be 
ECC85 1.30 Gz32 2.85 UCH42 2.85 Dual T 50MHz Delay S £420 State Full Manuals 
ECCSS 150 KTB8 POA. ULS4 150 5-speed single phase penn phie 2 aati al Supplied Plus £15 carr 
: UL84 1.50 - 1 . 
ECCI69 © 1.50 PCBS 078 vst es “hh incor drives Sires tune £300 ALSO OTHER SCOPES IN STOCK. PLEASE RING 
ECre2 1.60 PCC85 0.95 2021 3.05 13mm chuck bolt = ig PHILIPS (PM326) SCOPE 
3 2.25 PCC88 1.30 6AU6 1.50 : om 
ECH35 4.35 PCC89 0.85 6BA6 1.45 £99 eee SER wed acme! madiste | (Secondhand) 100 Meg ££ y y 
ECH42 1.68 PCC 189 0.85 6BE6 2.18 1+ 10+ Dual Beam Delay Plus £15 
-F80 1.35 6C4 2.40 
ECL8O 0.80 PCF82 0.75 6K7G 3.05 | MM AY od od ORV A dD) Mee go wee Time Base is aid 
L 1.85 PCF86 1.35 6X4 1.80 swg : 
Master Socket (Flush) .......0....0000.. £3.30 HARTLEY SCOPE 
Ets tas perso S49 ewe $49 | Master Socket (Surface) £3.2| | Remember: Our prices INCLUDE VAT! _| (ysady (CT436) £50 
ECL85 1.15 PCF800 1.05 30FL2 2.65 | Secondary Socket (Flush)............ £2.05 : Plus £15 carr 
ECL86 1.45 PCF801 1.50 30PL1 1.95 | Secondary Socket (Surface)........ £2.50 HEATSHRINK PACK Dual Beam with Manual 
EF37A 5.45 PCF802 1.25 FULL B.T. Cable (per metre) eee Loreen 1 . AVO 8 M ETER 
EF80 0.80 PCF805 1.65 RANGE 15 199M 4 CORE... Approx 10 lengths odd assorted sizes from 
eae ear EL — IN 15 199M 6 CORE............. 1.6mm to 12.7mm. Lengths 12” Complete with Carrying Case £49 
EF95 090 PCLB4 130 CATALOGUE Line Jack Cord with Plug and Leads (Used) 





Extn. Lead 5 metres.......0000..00000000.. 


PRICE £1.00 ea 
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Constructional Project 


EHICLE VOLTA 
MONITOR 


STEVE GARRISON 


Keep out of the red and avoid the 





embarrassment Of € flat battery 


battery is a priceless asset when it comes 

to starting a motor vehicle, particularly 
on a cold, wet night in the middle of 
nowhere. The voltmeter has all but disap- 
peared on modern dashboards, and the first 
(and final) warning we get these days is a 
rapidly dimming red light in the middle of 
the instrument pack, briefly inviting us to 
‘Seek Dealer Advice” just before everything 
goes very quiet. And then the inevitable 
question — “where is that very nice man?” 

Over the years a number of voltage 
monitoring circuits have appeared, some 
resulting in the dash being festooned with 
l.e.d.s of all shapes and sizes, others with 
bargraphs of light bouncing up and down, 
and many others that probably introduce a 
greater liability to battery discharge than if 
they weren't fitted at all. The aim of the 
circuit presented here was to provide a 
simple visual indication to the driver using 
a single l.e.d. of the “‘tricolour” variety. 

These devices contain both red and green 
light emitting junctions and by careful con- 
trol of the individual currents, a simple 
spectrum of colours can be achieved, rang- 
ing through red to orange to yellow to 
green. By careful arrangement of the cur- 
rent switching, a quick glance can convey 
all the information necessary, and since the 
system is based around a single l.e.d., it can 
be positioned discreetly on the dashboard 
without any major engineering. 


VEHICLE POWEF7? 
SYSTEM 


The heart of the car electrical power sup- 
ply generally consists of a lead acid battery 
and an alternator, which under normal cir- 
cumstances form a competent and reliable 
system that can respond to the wide range 
of demands encountered on a vehicle. To- 
gether they support the ever varying levels 
of power required by the electrical loads, 
such as at starting — when the battery alone 
must have sufficient energy reserves to turn 
the engine over and fire it into life — to 
normal running, where the alternator takes 
over the task of power generation and bat- 
tery (re)charging. 

The alternator is an a.c. generator ideally 
suited to the demands of the car and 
represents a major improvement over the 
older d.c. generators or dynamos. In a 
smaller, lighter package, they have suffi- 
cient capacity for charging the battery 


I: is a well known fact that a healthy 
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whilst supplying a moderate selection of 
car loads. They can achieve this even at low 
engine speeds, such as idling, keeping the 
battery charged in winter and when town 
driving is prolonged. 

The alternator also contains voltage 
regulation circuitry, which is designed to 
keep the delivered voltage constant, ir- 
respective of load and speed, and protect 
vehicle systems, particularly the battery 
which could be damaged by too high a 
charging voltage. Measurement of the 
voltage within the system is therefore an 
important indicator as to its health. 


DESIGN 
APPROACH 


When considering the design of the cir- 
cuit, it was decided that the most common 
fault (and probably the most inconvenient) 
was that of a flat battery, rather than an 
overvoltage condition, and that the display 
of this would be the most advantageous to 
the driver. This has the added benefit of 
keeping the circuit simple, and easier to 
hide under the dashboard. 

Two voltages were identified as the 
thresholds for switching of the circuit, but 
these were to be points of gradual change 


COMPONENTS 


Resistors 
R1,R4 = 1k (2 off) 
R2,R3 220 (2 off) 
All 0.6W metal film 


See 
SHOP 
TALK 


Pa 

Semiconductors = 

Tricolour l.e.d. 

13V Zener diode 

11V Zener diode 

BC109 npnsilicon transistor 

BC179 or BC479 pnp 

silicon transistor 


Miscellaneous 

Stripboard, 0.1in matrix 6 strips x 8 
holes; solder pins (2 off); connecting 
wire; dashboard switch blanking plate 
(see text); crocodile clips and small 
plastic case (optional — see text); 


solder, etc. 


(excl. case) 


Approx cost 
guidance only 
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en 
- \ 
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?. 
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of colour rather than hard switching 
points. This was made possible by the use 
of transistors and switching them relatively 
slowly at the points of interest. This would 
allow variations in the voltage to be 
monitored more easily, and the trend to a 
potentially “flat” situation recognised well 
before judgement day! 





Fig. 1. Full circuit diagram for the 
Vehicle Voltage Monitor. 


The points chosen were approximately 
11V and 13V, giving a lower area where the 
l.e.d. would show red, a middle region of 
yellow, and the upper region of green. A 
normal system would show yellow with the 
ignition off, dropping into the red on en- 
gine cranking, then rapidly moving into the 
green as the engine starts and the alternator 
voltage rises. A prolonged display of red at 
any time would indicate a problem with the 
battery/alternator system. 


CIRCUIT 
DESCRIPTION 


The complete circuit diagram for the 
Vehicle Voltage Monitor is shown in Fig. 1. 
As mentioned the use of transistors enables 
us to switch the l.e.d. elements of DI 
gradually, thus giving a continuously vari- 
able readout of the car voltage that we can 
interpret to greater depth than a simple 
rigid three level display. 

The voltage thresholds are set by using 
Zener diodes D2, D3 which are introduced 
into the transistor base drive circuits. To 
appreciate how this arrangement works, we 
must consider the characteristics of a Zener 
diode in particular, and also the base- 
emitter junction of the transistor. In the 
case of TR1, we require that it should begin 
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to turn on at about 13V, and “short” out 
the red part of the l.e.d., leaving a green 
display. 

To turn the transistor TRI on, a base 
current is required, this coming through 
resistor RI and Zener diode D2. But this 
current must be prevented from flowing 
until the supply is about 13V. 

This is the responsibility of the Zener 
diode. It can operate as a normal diode, 
conducting current in the direction of the 
arrow head (forward bias), but there are 
also conditions where it can conduct in the 
opposite direction i.e. in what is known as 
reverse bias. 

The graph in Fig. 2. demonstrates this. 
By controlling the way in which the pn 
junction of the diode is manufactured, the 
voltage at which the device conducts under 
reverse bias conditions can be set quite 
accurately. You can see from the graph 
that there is in effect no current until the 
voltage reaches this point, shown as V, on 
the graph. When it does the junction in the 
diode ‘‘Zeners” or “‘avalanches” and cur- 
rent will flow. It is clear therefore that we 
have some kind of device that can help us 
with the switching of the transistor. 


RESULTANT 
CURRENT FLOW I 


O+2 0:4 O6 08 190 


VOLTAGE APPLIED 
ACROSS DIODE V 
(VOLTS) 


Fig. 2. Zener diode characteristics. 


_. Returning to the circuit diagram Fig. 1, 
we see that there are two other elements to 
consider in deciding how and when the 
transistor TR! will switch on, The first of 
these is the base-emitter junction of the 
transistor which behaves not unlike a for- 
ward biased pn junction or diode. 

Referring back to Fig.2, we see that such 
a junction requires 0.6V to 0.7V across it 
before it is fully conducting, and we must 
therefore remember this when deciding 
when the transistor actually turns on. The 
curved (or exponential) rise of current gives 
us a clue as to why the colour changes are 
gradual rather than sudden, since the col- 
lector current rises in a similar way. 

Finally there is the resistor Rl, whose 
major job is to limit the current through 
the Zener diode and the transistor base, 
and thus plays no part until the current 
starts flowing. It should be clear then that 
TRI will not begin to turn on until the 
supply reaches the Zener voltage p/us the 
base-emitter voltage of the transistor, and 
therefore we can fix the voltage thresholds 
through the choice of the Zener voltage. 

The configuration of the components 
around transistor TR2 may seem a little 
confusing at first, but their operation is just 
the same. TR2 is a pnp transistor whereas 
TRI is a npn type, and the semiconductor 
junctions are simply reversed. 
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The base-emitter operates the other way 
round such that the emitter connection 
must be 0.6V above the base for the device 
to conduct. Transistor TR2 is used to 
switch current through the green junction 
of the l.e.d. 


HOW IT WORKS 


Having considered how the transistor 
switching operates we can now appreciate 
how the circuit operates as a whole. It 
is probably best to consider the supply 
voltage rising from zero, say, up to ISV. 
Zener diode D2 is a 13V device, and there- 
fore TRI will initially be off. This is also 
the case with TR2, where D3 is an 11V 
type. 

As the voltage rises, current will flow 
through the red part of the l.e.d. (limited by 
resistor R2), and it begins to emit light 
at about 2V, which is its forward bias 
threshold. This would be an indication of 
low system voltage. 

As the supply passes 11V, transistor TR2 
begins to turn on, delivering current to the 
green half of the indicator, and the colour 
moves from red to orange to yellow when 
it is fully conducting. This would generally 
be the condition the indicator would be in 
when the ignition is off. 

At 13V, transistor TRI starts to receive 
base current, and starts to shunt the cur- 
rent flowing through the red side. The light 
output begins to fall, and finally disappears 
when the collector-emitter voltage of TR1 
is less than 2V, leaving the l.e.d. green, 
suggesting that the alternator is function- 
ing and charging the battery. 

We have, therefore, a circuit capable of 
responding to the voltage variations of the 
circuit from which it is supplied, but it is 
important that we select a sensible measur- 
ing point in the car harness if the unit is to 
be any use. Parts of the wiring that are a 


relatively long way from the battery, and - 


supplying large loads are likely to suffer 
from voltage drops in the cables, and this 
could cause misleading readings from the 
l.e.d. This point will be mentioned again 
when we come to installing the finished 
circuit. 


CONSTRUCTION 


The circuit has few components and can 
be built up on a small piece of stripboard. 
You may be hard pressed to even find a 
box small enough to fit it in. The board 
component layout and details of breaks re- 
quired in the underside copper tracks are 
shown in Fig. 3. 








The prototype was built with the all the 

components mounted on the board, and 
the l.e.d. was glued into a hole.made in 
a dashboard switch blanking plate (see 
photograph). The finished board was light 
enough for the legs of the I.e.d. to support 
it quite comfortably in the space behind the 
switch hole. 
_ The component layout shown fits onto 
a piece of 0.lin. matrix stripboard size 8 
holes by 6 tracks, and is about the smallest 
size possible without the construction be- 
coming too intricate. The board could of 
course be increased in area to suit a par- 
ticular box if it is necessary that the cir- 
cuit be remote from the l.e.d. due to fitting 
problems, or if the circuit is to be used as a 
handheld voltage tester, say. 

There are three track breaks shown, and 
these should be made first, using an ap- 
propriate tool. Inspect each break carefully 
to see that all the copper has been removed. 
If mounting holes are required, this is also 
a good time to introduce them into the 
board. 

The components can now be fitted, with 
careful reference to the layout diagram Fig. 
3. The |.e.d. should be mounted so that its 
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Fig. 3. Component layout and details of 
breaks required in the underside copper 
tracks. 


body is well above the other components, 
allowing it to be fitted into the dashboard 
or box wall quite easily. There is no speci- 
fic sequence to the assembly since there are 
so few components, and the major concern 
should be the polarity and orientation of 
the semiconductors. 5 
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Before soldering, the usual preparations 
to the copper tracks should be made, 
making sure they are cleaned of any oxide, 
a clean-up of the soldering iron tip 1s useful 
too. This improves the speed and quality of 
the solder joints, prevents damage to the 
active components by overheating, and 
improves the reliability of the finished 
product. 

When the construction has been com- 
pleted, make a patient and careful check 
of the board on both sides. On the com- 
ponent side, check that everything matches 
the layout diagram, and that the 11V and 
13V Zener diodes or the transistors haven't 
been swopped around. 

On the underside, have a close look for 
any dry joints, solder splashes, and track 
bridges. A magnifying glass or jewellers 
eyepiece may be useful. Following a satis- 
factory inspection, attach the power leads 
to the two terminal pins and allow a 
generous length to allow them to-reach a 

‘good monitoring point. 

An alternative to mounting the circuit 
in the dash may be to use it as a simple 
test meter. In this case, the board could 
now be mounted in a small handheld box 
and a pair of long leads attached to the 
supply pins. These could be terminated 
in a pair of crocodile clips to allow a sys- 
tem to be checked out at any point. 

Before applying any power to the 
circuit, use a multimeter to measure the 
resistance across the power leads to 
check for any shorts that may not have 
been spotted. 


TESTING 


The ideal way to test the circuit is 
by using a variable power supply which 
gives complete control over the voltage 
applied to the circuit. This allows precise 
testing of the voltage thresholds. 

The best approach is to set the power 
supply output to its lowest level before 
connecting the circuit. Then switch off 
and attach the power supply leads, 
taking extra care to get their polarity 
correct. 

Switch the power supply back on and 
gradually increase the voltage. Once its 
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2V threshold is reached, the l.e.d. should 
remain red until about 11.6V, when the 
green junction starts to switch on. 

The effect on the light output will be to 
introduce a slightly orange tinge to the 
colour. The colour should turn yellow as 
the voltage rises further, finally becoming 
pure green at about 13.8V. 

Do not increase the voltage much above 
1SV. If the indicator fails to perform in 
the way described, remove the power sup- 
ply immediately, and repeat the check- 
ing procedure outlined in the construction 
section. 

If a variable power supply is not avail- 
able, then checking is still possible, but the 
accurate measurement of the thresholds 
is a little difficult. The safest alternative 
would be to generate voltages by connect- 
ing up a combination of batteries, and use 
a multimeter to check what is actually 
being applied to the circuit. By this method 
you should at least be able to confirm that 
the transistors are switching correctly. 


INSTALLATION 


When you are happy that the circuit is 
doing what you expect, it is time to decide 
how to apply it. The small size of the board 
allows it to be concealed just about any- 
where without too much effort. Also, as 
mentioned earlier, there is no reason why 
the circuit shouldn’t be used as the basis for 
a simple handheld tester for the car electri- 
cal system. 

As the photograph shows the prototype 
unit is attached to a switch blanking plate. 
A hole was carefully drilled in the plastic 
until it was just large enough to push the 
l.e.d. through and then epoxy resin applied 
around the base to keep it in place. 

When this had set, the assembly was 
simply clipped back into place in the dash, 
taking great care, of course, to prevent the 
possibility of the board shorting against 
any metal part of the car. If it were 
impossible to find a mounting spot deep 
enough to prevent this, then the option of 
mounting the board remote to the l.e.d. 
should be seriously considered. 

It is worth remembering that the light 
output of a l.e.d. is not particularly good at 





competing with direct sunlight, and it is an 
idea to keep the installation in the lower 
half of the dashboard if at all possible. If 
this is not the case, then some shrouding 
around the lens would keep its message 
visible. 

The other factor to consider is where we 
connect into the vehicle electrical system. 
It has already been mentioned that certain 
points could produce misleading readings 
due to voltage drops in the harness wiring 
caused by large loads drawing heavy cur- 
rents. 3 

The best place to pick up a positive sup- 
ply is probably at the fuse box, preferably 
on the load side of a low value fuse, which 
would ensure that the car was protected if 
a fault developed in our circuit. There is 
then a choice as to whether the circuit has a 
permanent or an ignition controlled sup- 
ply, depending on which fuse is selected. 
This is a matter of personal choice — the 
prototype was permanently lit. 

Nowadays the main fuse box tends to be: 
situated inside the car and not too difficult 
to access. On the other hand, if it is located 
in the engine compartment, take care that 
any wiring is attached securely, and is lo- 
cated well clear of any moving parts or 
chemical hazards. : 

The ‘‘ground” lead needs to be attached 
securely to the car “‘chassis” and there are 
usually a selection of screws and _ bolts 
under the dash which provide the facility 
for such a connection. If there is.a question 
as to whether a particular screw is in 
fact a good “earth”, this can be checked 
by measuring the resistance between the 
screw/bolt (scratch off any paint covering) 
and the battery negative terminal. A good 
‘earth’ should provide a reading below 0.2 
ohms. 

Before unscrewing any fixing, be sure to 
check that it is not supporting anything 
major, particularly on the other side of the 
bulkhead, then once a safe place has been 
located, expose the bare metal under the 
bolthead with an abrasive tool to ensure a 
good connection. 


IN USE 


The indicator provides an interesting 1n- 
sight into the operation of the car electrical 
system. The vehicle conditions that are in- 
dicated by each colour have already been 
discussed — after a run, the l.e.d. tends to 
stay green for a period after the engine is 
stopped as the post-charging voltage on the 
battery decays. Variation in the time that 
this takes may be an indication of how well 
the battery is accepting and storing the 
charge. 

While the circuit provides a warning of 
types of failure, it can also be used to 
develop better habits when it comes to 
putting unnecessary strains on the battery. 
Such as during the winter months (when 
are they?), when you’re sat idling in a traffic 
jam with the windscreen wipers, heater, 
rear screen, etc. humming away. 

The indicator will probably be per- 
manently red, since the alternator, as 
efficient as it is, just can’t keep up, and the 
battery is having to provide help (=current 
drain). What you don’t want is to reach the 
head of the queue, stall, then be unable to 
restart since you’ve just bled the battery 
dry. 

The application of the circuit is not by 
any means limited to vehicles, and could 
easily be adapted for use as a supply status 
indicator for any piece of equipment by 
sensible adjustment of the Zener values 
(and current limiting resistors). CJ 
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RTVC HAVE DONE IT AGAIN! 
We have secured all stocks of nearly new factory 
refurbished units with manufacturer approval, at 
unrepeatable prices. We also offer a 6 month 
guarantee with all units (this only applies to 
products marked * on this Acti ) 






Alba digital auto reverse push button AM/FM / 
LW car stereo with separate bass/treble control 
APPSS on tape. 25 watts per channel output, 
with line output for car components use. 


* £79.40 + £2.30 pp 








Phoenix 





Sparkomatic Digital auto reverse 


AM/FM/LW car stereo, with tape volume and 
balance control. 9 watts output per channel 


*%* £52.40 + £2.80 pp 





Sparkomatic Auto reverse AM/FM car stereo with 
tone, volume and balance control 


* £44.20 + £2.80 pp 


IN- CAR ES TEREG BOOSTERS 
In-Car Stereo Hi-power 
booster ampifiers. 400W 
output. 200W x 2 in- 
puts for low power car 
stereos and phono in- 
puts short circuit protec- 
tion 


£11 0.95 +£2 pp 


150W output 75 x 2 
inputs as above 


£46.00 


+ £2.00 pp 











IN CAR WOOFERS 

6%" 40W Nominal, 6(0W Max, 4 ohm Goodmans 
woofer. £9.95+ £1.90 pp 
8° BOW Nom. 90W Max, 4-5 ohm Richard Allen 
woofer £33.80 + £3.50 pp 
10” 100W Nom. 150W Max 4-5, ohm Richard Al- 

len woofer £41.50+ £3.50 pp 
10” 150W nom, 300W max 4-5 ohm Eminence sub 
woofer £43.50 + £3.50 pp 
12” 100W Nom. 250W Max, 4-5 ohm Richard 
Allen woofer £43.50+ £4 pp 
12” 150W nom 300W max 4-5 ohm Eminence sub 
woofer £45.00+ £4 pp 
15” 200W Nom. 400W Max, 4-5 ohm Richard 
Allen woofer £60.00+ £5 pp 


TWEETERS AND MID RANGE FOR 
IN-CAR USE 
4%" 100W 4-5 ohm sealed back mid-range. 
Goodman £5.50+ £1.50 pp 
2%’ BSW 4-5 ohm Ferro fluid cooled dome tweeter 
with housing. Audax £5.00+ £1.20 pp 
3%" 100W 8 ohm Ferro fluid cooled dome tweeter 
for 4-8 ohm use £6.90 + £0.80 pp 











IN CAR 3-WAY 200W STEREO 
CROSSOVER NETWORK 
Electronicly divides the sound output from car 
stereos into bass, mid and treble speakers crossover 
points 800Hz and 5KHz (6dB per oct) 4-5 ohm 
imp. Size 200 x 135 x 55mm.£19.50 + £1.80 pp 





SPECIAL OFFER 


DTMF TONE a 


Suitable for 
remote control 
of telephone 

answering 
machines, 
videos, 









































4.5” Ross mono Television with AM/FM Radio for battery or mains 





ACOUSTIC REAR PARCEL SHELF 
To get the best sound from your car woofers, replace your 
rear hatchback parcel shelf with one of these 14mm thick 
fibreboard units, tailor made for your car, supplied with 
grille cloth and fixings. When ordering please state make, 


model, and year of Reg. 


£39.80 + £6 pp 
AUSTIN ROVER SHELF SPEAKERS 





15 watt speaker. Moulded in black plastic housing for ver- 
tical or horizontal use, contains 4%" 


with a good size magnet 


Goodmans drive unit 


£6.95 pair + £2 pp 
HIFI WOOFERS 


10” round 100 watt Goodmans Hifi woofer 2’ coil, paper 
cone, foam rubber surround 4%" magnet, frame size 10’s” 
imp 8Q £17.50 + £2.80 pp 
8" round 100 watt Audax Hifi woofer, 1° coil with 
fitted phaseplug, Hiteck TPX polimar core with rubber 
surround 4%.’ magnet, die cast chassis, size 9%" 82 
imp £34.90 +£4 pp 
8" square 80 watt Audax Hifi woofer, 1% coil, 
polypropylene cone, rubber surround, 3%'' magnet, 
chassis size 8s’ square 8Q imp £19.70 +£2.50 pp 
8” round 70 watt Peerless Hifi woofer 1” coil, treated 
paper cone, foam rubber surround, 3%" magnet, 82 imp 

£12.50 + £2.50 pp 
5%" 45 watt Audax Hifi woofer 1°’ coil, Bextrene treated 
cone, rubber surround, 4° magnet, 82 imp £9.80+ £3 pp 
5% 35 watt Goodmans Hifi woofer, 1°’ coil, treated 
paper cone, rubber surround, 3%°° magnet, 82 
imp £7.20 + £2.50 pp 
4’%4"' square 35 watt Audax Hifi woofer, 1in coil, paper 
cone, rolled surround, 23.’ magnet, 8Qimp £7.50 + £2.50 
pp 


HIFI TWEETER AND MID RANGE 
square 100 watt Goodmans sealed back mid 
range, 1° coil, treated paper cone, 27s’. magnet, 82 
imp £5.50 + £2.50 pp 
4” square 75 watt Audax sealed back mid range °4’’ coil 
treated paper cone, Ferrofluid cooled coil, chassis size 3’s” 


82 imp 
£7.95+£1 pp 


4” round 130 watt Peerless 1°° metal dome Hifi 
tweeter, 1° coil, 2%." magnet, rec. crossover freq 
3KHz £15.90 + £1.60 pp 


4%" x 2%" 75 watt °s" direct drive dome tweeter, Ferrofluid 
cooled °s"’ voice coil rec crossover, freq 4.5KHz as above 
but with 3°s"' face plate 


£6.90 + £1.30 pp 
MOTOROLA PIZO CERAMIC TWEETERS 


Convert electrical energy into sound without the use of 
voice coils and magnet assemblies. No moving mass , 
hence excellent transient response and low distortion with 
high efficiency levels as they cannot reproduce bass 
sounds . No crossovers are required 

34" square, 50 watt Pizo super horn tweeter 


£5.95 + 75pp 
£5.75 +75 pp 


2” x 6” wide dispersion 400 watt Pizo horn tweeter 


£11.95+ £1 pp 


MULTIBAND RADIO 
VHF 54-176MHz +AM CB BANDS 1-80 
Listen to: AIR TRAFFIC CONTROL, 


f1 vi 95 AIRCRAFT, RADAR, 


PUBLIC UTILITIES, 
RADIO AMATUERS AND 

eg or MANY MANY MORE 
; SQUELCH CONTROL 
“RUBBER DUCK AERIAL” 


ROSS PUSH BUTTON bein 


Mains.and battery operated. ent 
High quality VHF/FM, 
Medium and Long Wave reception; 
6 push button selected 
preset stations. pene 
Fully retractable telescopic 
aerial 
Headphone/earphone 
jack socket. 

Size 230H x 150W x 65D 
Ref. RE-5500 

Brand new. 

Listed price over £30.00 


£14.95 + £2.80pp 


334" round, 50 watt Pizo horn tweeter 





4.5" ROSS MONO TV 
WITH AM/FM RADIO 


use, supplied with mains adaptor/charger, 12v car plug with lead, 


earphone, stand and extension aerial socket. battery component 


holds 8 x UM2 batt, Alkaline or NiCads (batts not included). Control 


volume, tone and tuning for radio and television. 


* £49.95 +£4.10pp 





















































2 CHANNEL HAND HELD 
WALKI TALKIES 
Ideal for sports or any outdoor 


activities. Built-in squelch and 
volume control, range 1.5Km 
maximum; 27MHz 2. channel 


crystal controlled superhet circuit 
with built-in condenser mic and 





speaker. Size 172 x 60 x 
33mm £39.90 + 1.50pp 
VIDEO SENDER 


With this handy unit you can transmit the out- 
put of your home video, video camera or satel- 
lite equipment over-the-air to a receiving televi- 
sion within a range of 100ft. Simply connect the 
video and audio output of your equipment into 
this unit and a 10-13.8V dc power supply extra 
£3.75 size 122x70x21mm £18.95 + 1.55 pp 


VHF RADIO TRANSMITTERS 
100mW mini bug. Built on a neat little fibre glass 
pcb with condenser mic. Fully tunable over the 
FM band. 9V DC £5.75 +£0.90 pp 
2 Watt transmitter kit, supplied with fibre glass 
pcb, all components, diagrams, ready for you to 
build. 12-24V DC. £7.50 + £0.70 pp 
25 Watt Transmitter kit. Fully tuneable over the 
FM band. Kit comprises double sided pcb dia- 
grams and all components, including heat sink. 
Supply voltage 12-18V DC. £67 +£1 pp 
Transmitters listed on this page are not licensable 
in the UK. 


30+ 30 WATT AMPLIFIER KIT 











An easy to build amplifier with a good specifica- 

tion. All the components are mounted on the 

single PCB which is already punched and back- 

printed. 

e 30W x2 (DIN 4 ohm) 

e CD/Aux, tape |, tape Il, tuner and phono in- 
puts. 

e@ Separate treble and bass. 

e@ Headphone jack. 

Size (H.W.D.) 74 x 400 x 195mm. 

Kit enclosed: case. PCB, all components, scale 

and knobs £36.80 + £3.50 pp. 

(Featured project in Everyday Electronics, April 

1989 issue). Reprint Free with kit. 


QUICK START BELT-DRIVE ___ 

VARI SPEED DISC TURNTABL 

* Quick start, ideal for scratching © 

* Pitch control 

* Target lamp 

* Counter weighted tubular 
tone arm with plug-in head 
shell 

* 2-speed full manual control 

* Remote start stop 

* 7.5Kg 





£112.90 +£7 pp 
AMPHONIC 125+125 POWER AMPLIFIER 








125 watt per ahignat stereo power amplifier with inde- 
pendent volume controls, professional 19" rack mount and 
silent running cooling fan for extra reliability. 


Output power...................0005. 125W RMS max. per channel 
Output sa@danC@ iiss iiss saciesrrcrseniciaceevavaceopresecis 4 to 16 ohms 

(max power into 4 ohms) 
OU IMINY oicessapavisetesncetetedvanevticcanaeedscseuks 450V at 22K ohms 
PIOTECHON i vosevccivcciccsireoses Electronic short-circuit and fuses 
PORE Si icissracsivagnnerbeuviccateevavauiunctens 220-240V a.c. 50Hz 
RBI iis ccvptacteck chipbes wosagdeapeee Gok 435 x 125 x 280mm 


£142 +£7.00 pp 
alata 2200 DISCO i 





This versatile little n mixer ca a i highe ‘anition with DJ's. 
Its simplicity and quality sound reproduction makes it ideal 










RADIO AND TV COMPONENTS ACTON LTD 
21 HIGH STREET, ACTON, LONDON W3 6NG 
MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES with orders 
Nett monthly accounts to Schools, Colleges and P.L.C. only 
ACCESS-VISA. Phone orders between 9.30-12pm please. Overseas readers 
Wid ¢-mcelmelele) e-Melame(-111Y-1 8) 

Phone 071 723 8432 or 081 992 8430 


Callers 323 Edgware Road, London W2. Closed Sun 
21 High St, Acton, London W3, closed Sun, Mon, Tues & Wed 














for bedroom or high power gigs. 
Features: Fader control e 2 phono inputs e 1 monitor 
headphone circuit with high power output e Talk switch e 
VU meters. 
= eels ip 5n ratio mic less than 1mv (745dB). 

Phono: 0.4mV less than (755dB) e Talkover -12dB e 
Power AC220-240 at 3 watts e Size 10%4"" x 8%" x 24" @ §- 
Weight 4% Ibs £89.95 + £5 pp 


appliances etc. 
requiring DT MF 
signals 

over telephone 
lines. 





Please add 75p p&p when ordering 
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DESIGN YOUR 
OWN CIRCUITS 


Power Amplifiers 








MIKE TOOLEY BA 





This ten part series aims to aispell 
some of the mystique associated with 
the design of electronic circuits. 

This third part Cdeals with power 
amplification. Our design problem is 
based ona guitar amplifier whilst our 
companion project deals with the 
construction ofa bench 
amplifier/signal tracer. 


Introduction 

AST MONTH'S instalment of Design 
[_ Your Own Circuits dealt with a num- 

ber of important concepts relating 
to small-signal amplifiers. This month we 
continue to develop this theme by consider- 
ing amplifiers which deal with relatively 
large signals. 

By virtue of the magnitude of current 
and voltage present, such devices are 
generally referred to as ‘‘power amplifiers”. 
In general, any amplifier which is capable 
of producing an output in excess of a 
hundred, or so, milliwatts is referred to as a 
power amplifier. For convenience we shall 
divide such devices into the following three 
groups: 


(e) operate within prescribed limits over a 
range of supply voltages and ambient 
temperatures 

A typical large-signal amplifier specifica- 
tion may run along the following lines: 

Voltage gain: 100 

Output power: 10W into 80hm at 


IkHz 

Frequency response: 20Hz to 20kHz at 
-3dB 

Distortion: Less than 0.01 per- 
cent THD 

Input impedance: S50kilohm 

Recommended load 

impedance: 8ohm 
Supply voltage: + 30V at 1A (max.) 


a 


Classification Output Power 
Low power 100mW to 1W 
Medium power 1W to 1OW 

High power 10W to 100W 


Very high power 


Power amplifiers are commonly used in a 
variety of equipment including the output 
stages of audio equipment (see above). In 
general, such units should: 

(a) provide sufficient power output to 
drive a load of specified impedance 

(b) maintain specified output power over 
a defined range of frequencies within 
prescribed limits 

(c) exhibit a pre-determined value of in- 
put impedance (note that the output 
impedance of a power amplifier will 
usually be very much smaller than the 
impedance of the load to which it is 
connected) 

(d) operate without producing significant 
distortion or noise (which would 
otherwise mar the signal) 
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typical application 


Domestic radio receiver 
Small music system 
Large music system 


More than 100W Public address system 


Distortion 

Last month we mentioned how distor- 
tion arises from an amplifier’s non-linear 
characteristics. Since this is particularly 
important in the case of large-signal 
amplifiers, we shall look at the effect of 
non-linearity of the transfer characteristic 
of a power amplifier. 

The transfer characteristic for a typical 
power amplifier is shown in Fig. 3.1. This 
characteristic shows output voltage plotted 
against input voltage and we have assumed 
that the amplifier operates from symmetri- 
cal power supply rails of +Vs and -Vs. 
Note that the characteristic is substantially 
linear but flattens off as the output voltage 
approaches the positive or negative supply 
rail voltage. 











The effect of the transfer characteristic 
on a sinusoidal input signal of relatively 
moderate amplitude is shown in Fig. 3.2(a). 
The output signal is a reasonably faithful 
reproduction of the input. Fig. 3.2(b), on 
the other hand, shows the effect of over- 
driving the input of the amplifier. The 
output signal becomes severely clipped by 
virtue of the fact that the output signal 
cannot swing beyond the limits imposed by 
the positive and negative supply rail volt- 
ages. 

The clipping of the waveform results in 
the generation of a number of unwanted 
harmonic components of the original 
waveform. These components, which were 
not present within the original signal, 
constitute ‘harmonic distortion”. Sig- 
nificant levels of this type of distortion (say 
five percent or more) are quite unpleasant 
to listen to and must be avoided at all costs 
in high-quality audio equipment. 

The frequency spectra of the output sig- 
nals of Figs. 3.2(a) and 3.2(b) are shown in 
Figs. 3.3(a) and 3.3(b) respectively. These 
diagrams show the voltage level of the sig- 
nal plotted against frequency. It should be 
noted that the frequency spectrum of a 
pure sinusoidal signal, as in Fig. 3.3(a), 
comprises of only a single “fundamental 
frequency’ component. 

In contrast, the frequency spectrum 
of the signal in Fig. 3.3(b) contains 
numerous harmonically related signals 
which decrease in amplitude as the fre- 





Fig. 3.1 Transfer characteristic for a 
typical power amplifier 
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INPUT -——~ 
SIGNAL 





CLIPPING 


SIGNAL 


Fig. 3.2(a) Effect of Fig. 3.1 ona sinusoidal input signal of moderate amplitude 
Fig. 3.2(b) Effect of Fig. 3.1 on a sinusoidal input signal of large amplitude 


(amplifier being over-driven) 
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Fig. 3.3(a) Frequency spectrum associated with the output signal in Fig. 3.2(a) 
Fig. 3.3(b) Frequency spectrum associated with the output signal in Fig. 3.2(b) 


quency increases. The effect of this type of 
distortion is a rapid increase in total 
harmonic distortion (THD) at the onset of 
clipping (the point at which maximum 
rated power output is usually quoted), as 
shown in Fig. 3.4. 

Another form of distortion which is 
prevalent in power amplifiers is associated 
with the transition from positive to nega- 
tive (and vice versa) which occurs at the 


zero-axis point. This distortion is known as" 


“cross-over” distortion and it generally 
arises from incorrect bias conditions within 
an amplifier’s output stage. Fig. 3.5(a) 
shows a magnified version of the transfer 


TOTAL HARMONIC DISTORTION (THD) 
% 


! 
Po MAX 


——— 


OUTPUT POWER (W) 





Fig. 3.4 Relationship between total 
harmonic distortion and output power 
(note the onset of clipping) 
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characteristic of Fig. 3.1. In this diagram 
we have simply enlarged the region either 
side of the zero-axis crossing. 

The effect of the non-linearity of the 
transfer characteristic of Fig. 3.5(a) 1s 
shown in Fig 3.5(b). With this type of 
distortion (and unlike the previous form of 
distortion which arises from clipping) the 
effect becomes increasingly more severe as 
the level of the signal decreases. This is 
in direct contrast with distortion caused 
by clipping which increases with signal 
amplitude. 


Class of operation 


The small-signal amplifiers which we 
encountered in last month’s instalment of 





Design Your Own Circuits are all intended 
to operate in linear “class A” mode. In this 
mode, collector current flows throughout 
the complete cycle of the input signal. 

Unfortunately, class A operation (which 
is inherently distortion free) carries with it 
a serious penalty when used in the output 
stages of a power amplifier; since the ef- 
ficiency of a class A amplifier can never be 
greater than 50 percent, a very appreciable 
amount of power will be wasted within the 
output transistors. This, in turn, will result 
in the need for larger heatsinks and power 
supplies. 

To put this into context (and assuming 
an ideal efficiency of 50 percent) a class A 
power amplifier designed for 120W of out- 
put will dissipate 120W of heat (even when 
no input signal is present!) and will require 
a power supply capable of delivering at 
least double the output power (i.e. 240W). 

Fortunately, by judicious choice of bias 
and output stage design, the designer can 
greatly improve the efficiency of a power 
amplifier without greatly compromising on 
distortion. Classes of operation such as B, 
or AB, offer very much greater efficiency 
together with minimal power dissipation 
under quiescent (no signal) conditions. 

The following summarises the principal 
classes of operation which the designer 
may employ: 

Class A: In class A amplifiers, bias is 
applied so that active devices 
are operated at the mid-point of 
their transfer characteristics. In 
practice, this means that an ap- 
preciable value (typically 50 per- 
cent of its maximum value un- 
der driven conditions) of collec- 
tor or drain current flows under 
quiescent (no signal) conditions. 
Furthermore, collector or drain 
current flows throughout each 
cycle of the input signal (i.e. 
conduction takes place over an 
angle of 360 deg.). The maximum 
theoretical efficiency of such a 
stage is only 50 percent. 

Class B amplifiers are essentially 
non-linear and the level of bias is 
adjusted so that, in the absence 
of a signal, no collector or drain 
current flows. The conduction 
angle is thus 180 deg. and hence, 
in audio frequency applications, 
class B stages must employ push- 
pull output stages in which the 
output transistors are alternately 
driven into conduction during 
successive half-cycles of the sig- 
nal. The maximum theoretical 


Class B: 


VOLTAGE 


Fig. 3.5(a) Magnified version of Fig. 3.71 at the zero axis crossing point 
Fig. 3.5(b) Effect of Fig. 3.5(a) on a signal of low amplitude 
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efficiency of a class B output 

stage is approximately 78 per- 

cent. 
Class AB: In class AB amplifiers, the out- 
put stage bias point is adjusted so 
that the stage is operated with a 
very small value of collector or 
drain current (typically 10 per- 
cent of its maximum value). The 
conduction angle is typically be- 
tween 200 and 220 deg. and ef- 
ficiency is typically between 55 
percent and 70 percent. 
Amplifiers of the class C variety 
employ a level of bias which 
ensures that the output stage 
is operated with no collector 
or drain current flowing under 
quiescent conditions. Further- 
more, the level of bias ensures 
that the stage only conducts for a 
relatively small angle of the input 
signal (typically between 90 and 
120 deg.). 

In audio applications (even 

when connected in_ push-pull) 
this mode of operation produces 
severe distortion. Class C 
amplifiers do, however, come 
into their own in RF applications 
where the “flywheel” action of a 
tuned circuit load can be used to 
reconstitute an acceptably 
sinusoidal output signal. The 
efficiency of a class C output 
stage is typically greater than 80 
percent. 
In class D amplifiers, the out- 
put stage bias point is adjusted 
as for class C operation but 
the transistors are operated un- 
der staurated switching condi- 
tions with signals which consist 
of rectangular pulses rather than 
sine waves. 

In the case of audio 
frequency amplifiers, sinusoidal 
signals may be pulse width 
modulated onto a_ high- 
frequency rectangular pulse train 
and reconstituted after power 
amplification by passing the 
amplified PWM signal though a 
low-pass filter. The efficiency of a 
power amplifier using this 
technique can be expected to be 
in the region of 90 percent, or 
more, but there are a number of 
serious drawbacks to be 
overcome (including radiation of 
wideband noise) in the design of 
such stages. 


Class C: 


Class D: 





Fig. 3.6 Complementary output stage 
based on conventional bipolar transis- 
tors 
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Table 3.1 Explanation of column headings used in the tables of 
transistor selection data 


Heading Meaning 

Device Manufacturer's coding 

Type Transistor type; NPN or PNP for bipolar 
and Darlington devices, N or P-channel 
for MOSFETs 

I. max. Maximum value of collector current 

Ip max. Maximum value of drain current 

Veeo Max. Maximum value of collector-emitter voltage 
with base left open-circuit 

Vebo Max. Maximum value of collector-base voltage 
with base left open-circuit 

Vps max. Maximum value of drain-source voltage 

P, max. Maximum total power dissipation 

Pp max. Maximum drain power dissipation 

hfe Small-signal current gain (in common-emitter 
configuration) 

atI¢ Value of collector current at which the 
small-signal current gain is quoted 

f, typ. Transition frequency (i.e. the frequency at 
which the common-emitter current gain falls 
to unity). Note that Darlington devices 
exhibit relatively low values of f; 
(typically less than 100kHz). 

Les Forward transfer conductance 

Case style Transistor encapsulation 


Complement 


Complementary transistor with similar 
electrical characteristics and case style 


Output transistors 


The prime movers in any power amplifier 
stage based on discrete components are the 


output 


various options 


transistors. 
open when 


devices for operation 


including using: 


(a) 
(b) 


transistors 


transistors 


complementary 


The designer 


has 
selecting 


in such stages 


conventional complementary bipolar 


power-Darlington 


(c) power MOSFET devices 
In all three cases, the circuitry is broadly 


similar however, since the performance of 
an output stage is very much dependent 
upon the technology of the power transis- 
tors, it is worth delving a little deeper into 


these three basic options. 


Conventional 
bipolar output 


stages 


The basic arrangement of an output 
stage based on conventional bipolar tran- 


The input signal is applied to the bias 
network which provides suitable bias cur- 
rents and d.c. potentials at the base of each 
of the two output transistors. The a.c. com- 
ponent of the input signal is superimposed 
on these d.c. levels and applied equally to 
the two transistors. The resultant output 
signal appears at the junction of the emit- 
ters of TRI and TR2. 

Note that, when the input signal goes 
positive, TRI will conduct more heavily 
whilst TR2 conducts less heavily. Con- 
versely, when the input signal goes nega- 
tive, TRI will conduct less heavily whilst 
TR2 conducts more heavily. This form of 
operation is known as “push-pull” and 
output circuits of this type based on 
bipolar transistors are generally suitable 
for output power levels of up to 50W. 

The following table relates to several of 
the most popular types of bipolar transis- 
tor for use in large-signal amplifiers (see 
Table 3.1 for an explanation of the column 
headings): 





Device Type 1, max. Voggmax. Vepomax. Pyrmax. at Ty hre atl. fi typ. Case style Complement 
BDI131 NPN 3A 45V 70V I5SW 60deg.C 20min. 2A 60MHzmin. TO126 BD132 
BD132. PNP -3A -45V) -45V I5SW 60deg.C 20min.-2A 60MHzmin. TO126 BD131 
BD437 NPN 4A 45V 45V 36W 60deg.C 40min. 0.5A  3MHzmin. TO126 BD438 
BD438 PNP -4A -45V -45V 36W 60deg.C 85min. -0.5A 7MHzmin. TO126 BD437 
TIP3IA NPN 3A. 60V. 100V 40W 25deg.C 10min. 3A 3MHzmin. TO220 — TIP32A 
TIP32A PNP 3A -60V -100V 40W 25deg.C 10min. -3A  3MHzmin. T0220 — TIP3IA 
TIP31IC NPN 3A 100V. 140V 40W 25degC 10min. 3A  3MHzmin. TO220 — TIP32A 
TIP32C PNP 3A -100V -140V 40W 25deg.C 10min. -3A  3MHzmin. TO220 ~~ TIP3IA 
TIP33A NPN 10A 60V. 100V 80W 25deg.C 20min. 3A  3MHzmin. TO218 — TIP34A 
TIP34A PNP-10A -60V -100V 80W 25deg.C 20min. -3A  3MHzmin. TO218 — TIP33A 
TIP3055 NPN ISA 70V_ 100V 90W 25deg.C 20min. 4A TAB TIP2955 
TIP2955 PNP-I5A -70V -100V 90W 25deg.C 20min. -4A TAB TIP3055 
2N3055 NPN ISA 60V_ 100V 115W 25deg.C ISmin. 4A 800kHz TO3 PNP3055 
PNP3055 PNP -ISA -60V -100V 1ISW 25deg.C 15min. -4A 4MHz TO3 2N3055 





sistors is shown in Fig. 3.6. TRI and TR2 
are complementary transistors (i.e. they 
have similar specifications but TRI is an 
npn device whilst TR2 is a pnp device). 
Both transistors operate in common- 
collector mode and thus they provide unity 
voltage gain coupled with high current gain 
(see last month). 


Power Darlington 
output stages 


The basic arrangement of an output 
stage based on power Darlington transis- 
tors is shown in Fig. 3.7. TR] and TR2 are 
complementary compound transistors con- 
nected internally in a Darlington con- 
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figuration. Again, TRI and TR2 have 
similar specifications but TR1 and TR2 are 
equivalent to conventional npn and pnp 
devices having exceptionally high values of 
current gain). 

Operation is basically the same as that 
for the previous arrangement with the only 
difference being in the design of the bias 
circuit. The arrangement shown in Fig. 3.7 
is suitable for power levels of typically up 
to about 100W. 

The following table relates to several 
of the most popular types of power- 
Darlington transistor for use in large-signal 
amplifiers (see Table 3.1 for an explanation 
of the column headings): 


Practical 
large-signal 
amplifier circuits 
Having introduced some of the basic 
output stage configurations employed 
within power amplifiers, it is time that we 
introduced some practical circuit designs. 
Fig. 3.9 shows the basic circuit diagram of 
a complementary output stage in which the 
driver stage, TRI operates in common 
emitter mode whilst the complementary 
output pair, TR2 and TR3, operate as 
emitter followers. Two forward biased 
silicon diodes, D2 and D3, provide a 
constant voltage drop of approximately 








Device Type I.max. Voggmax. Vopomax. Prmax. at Ty he at I, Case style Complement 
BD679 NPN 6A 80V_ 100V 40W = 25deg.C 2200typ. 500mA TO126 BD680 
BD680 PNP -4A_ -80V -80V 40W 25deg.C 2200 typ. -S00mA TO126 BD679 
TIPII1O NPN 4A 60V 60V SOW 25deg.C 500 min. 2A T0220 TIP115 
TIPIIS PNP -4A -60V -60V SOW 25deg.C 500min. -2A T0220 TIP110 
TIPI21 NPN SA 80V 80V 65W_) 25deg.C 1000 min. 3A T0220 TIP! 26 
TIP126 PNP -SA -80V -80V 65W 25deg.C 1000min. -3A TO220 TIP121 
TIP132 NPN 8A_ 100V 100V. 70W 25deg.C 1000min. 4A T0220 TIP137 
TIP137 PNP -8A -100V -100V 70W 25deg.C 1000min. -—4A TO220 TIP137 
TIP141 NPN 110A 80V_  80V 125W 2Sdeg.C 1000min. 5A TO218 TIP146 
TIP146 PNP -10A -80V -80V 125W 25deg.C 1000min. -SA TO218 TIP 141 
MJ3001 NPN 110A 80V  80V 100W 25deg.C 1000min. 5A TO3 MJ2501 
MJ2501 PNP -10A -80V -80V 100W 25deg.C 1000min. -5A TO3 MJ3001 
MJ1I1016 NPN 30A 120V) 120V 200W 25deg.C 1000min. 20A TO3 MJ11015 
MJ11015 PNP -30A -120V -120V 200W 25deg.C 1000min. -20A TO3 MJ11016 
MOSFE T output 1.2V to bias the output transistors into 
class AB mode. 
stag os As with all output stages of this type, the 


The basic arrangement of an output 
stage based on power MOSFET transistors 
is shown in Fig. 3.8. Again, TRI and 
TR2 are complementary transistors but 
this time they employ MOSFET rather 
than bipolar technology. MOSFETs offer a 
number of advantages over conventional 
bipolar or Darlington configured output 
stages. Paramount amongst these is the 
ability to perform well at high tempera- 
tures and immunity from the effects of 
thermal runaway. 

The arrangement shown in Fig. 3.8 1s 
suitable for power levels of up to 200W 
(thereafter, additional MOSFET devices 
can be paralleled with the aid of current 
sharing resistors of appropriate value in the 
gate and source circuits). 

The following table relates to several of 
the most popular types of MOSFET tran- 
sistor for use in large-signal amplifiers: 


Device Type Ipmax. Vpsmax. 
2SK135 oN TA 160V 
2S8J50 P -7A -160V 
2SK176 = N 8A 200V 
2S8J56 P -8A -200V 
2SK413 ON 8A 140V 
2SK118 =P -8A -140V 
Question 1: The following transistors 


are available: TIP31A, TIP32A, TIP33A, 

MJ3001, PNP3055, 2N3055, and 2SJ50. 

Which of the transistors is most suitable 

for operating: 

(a) in a medium power amplifier provid- 
ing 1OW r.m.s. output from a +20V 
supply rail? 

(b) in a public address amplifier provid- 
ing 75W output from a + S50V supply 
rail? 

(c) in a complementary configuration in 
conjunction with a TIP34A? 

(d) as TR2 in the circuit configuration of 
Fig. 3.8? 
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Pp max. 


output power delivered to the load is a 
function of the supply voltage and load 
impedance. The maximum theoretical out- 
put power (assuming perfect transistors 
and neglecting the effect of the two emitter 
resistors, R3 and R4) is given by the 
relationship: 
P=Vcec?/8Ri 

where VCC is the supply voltage and Ry, is 
the impedance of the load. 


Question 2: The circuit shown in Fig. 3.9 
operates with BD131 and BD132 transis- 
tors from an 18V supply rail. What is the 
maximum theoretical power that can be 
delivered to: 

(a) a 4 ohm loudspeaker 

(b) a 15 ohm loudspeaker. 


Question 3: The circuit shown in Fig. 3.9 is 
to provide an output of 20W. If the loud- 
peaker is to be a nominal 8 ohm type, 


gy,min.  Casestyle © Complement 
100W 0.78 TO3 2SJ50 
100W 0.78 TO3 2SK 135 
125W 0.78 TO3 28556 
125W 0.78 TO3 2SK176 
100W IS TO3P 2SJ118 
100W IS TO3P 2SK413 


determine the minimum value -of supply 
voltage required. 


Low-cost 


applications 

The circuit of Fig. 3.9 is ideal for 
low-cost non-critical applications and will 
operate satisfactorily with supply rail 
voltages of between 9V and 45V. The 
output transistors will require adequate 
heatsinks (e.g. 3 deg.C/W, or less, for 
amplifiers of 10W, or greater output). In 
addition, where the d.c. supply rail exceeds 


30V, TRI should also be fitted with a small. 











Fig. 3.7 Complementary output stage 
based on power Darlington transistors 


OUTPUT 


(EE28006) 


Fig. 3.8 Complementary output stage 
based on power MOSFET transistors 


Fig. 3.9 Basic circuit of a practical 
complementary power amplifier 


heatsink (e.g. a push-fit TOS type rated at 
48 deg.C/W, or less). 

In practice, the voltage gain of the driver 
stage, TR1, can be increased by raising the 
effective collector load impedance. This 
technique is illustrated in the improved 
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Fig. 3.10 Improved complementary 
power amplifier 


power amplifier circuit shown in Fig. 3.10. 
The “bootstrap” feedback is applied by 
means of C3 whilst the two pre-set resis- 
tors, VRI and VR2, are adjusted under 
quiescent (no signal) conditions for voltage 
symmetry across the output transistors (the 
voltage at the junction of R4 and R5 
should be exactly half the supply voltage) 
and quiescent current, respectively. 

In order to accomplish this latter ad- 
justment, LK1 should be broken and an 
ammeter inserted to measure the output 
stage collector current. In most applica- 
tions, VR2 should adjusted for a quiescent 
collector current of between 20 and S0mA 
to ensure correct operation in class AB 
mode. When the adjustment is complete, 
the link should be replaced. 


High quality power 
amplifier module 

Whilst the performance of the circuit of 
Fig. 3.10 is adequate for many applica- 
tions, it needs further refinement to be 
’ suitable for use in “high-fidelity” equi- 
pment. Fig. 3.11 shows the circuit of a 
high-quality power amplifier based on dis- 
crete components. This circuit offers a 
great deal of flexibility and can be used 
with a variety of output devices to realise 
output power levels of up to SOW. 

The basic design, based on BD131 and 
BD132 transistors, has been optimised for 
high-quality operation and provides an 
output of 10W r.m.s. into a load impedance 
of 80hms when operating from dual posi- 
tive and negative supply rails of 16V. 

Transistors TRI and TR2 operate as a 
differential pair (the signal at the collector 
of TRI is proportional to the difference 
between the signals applied to the bases of 
TRI and TR2). Note that the input to TR1 
can be either a.c. coupled via Cl (LKI1 
removed) or d.c. coupled (LK1 inserted to 
bypass C1). 

The base voltage of TR3 is held constant 
by the two forward biased diodes, D1 and 
D2. TR3 thus acts as a constant current 
source to the emitters of TRI and TR2. 
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Fig. 3.11 High quality power amplifier module 


This ensures symmetry since the total col- 
lector current of TRI and TR2 remains 
constant, i.e. if the collector current of TR1 
increases by a certain amount (due to an 
increase in signal current) the collector cur- 
rent of TR2 must fall by the same amount. 

The emitter current of TRI and TR2 is 
set by VRI and, since TRI is d.c. coupled 
to the base of TR4, it can be used to ad- 
just the symmetry of the output stage in the 
same manner as that provided by VRI in 
the circuit of Fig. 3.10. 

Transistors TRI, TR2 and TR3 all 
operate at relatively low current levels and 
thus general purpose pnp transistors will be 
perfectly adequate. It should also be 
pointed out that, since input signal levels 
are relatively large (typically SOmV, or 
more) some form of pre-amplifier will 
usually be required. 

Transistor TR4 operates as a driver stage 
connected in common emitter mode. This 
stage operates at a moderate power level 
and thus an appropriately rated TO39 
encapsulated device is used. With this 
stage, current gain is of less importance 
than maximum voltage ratings (note that 
VcEo and Vcgo should be at least equal to 
twice the voltage of a single supply rail). 

The bias for the output transistors (TR6 
and TR7) is provided by means of the 
voltage multiplier stage, TRS. This stage 
produces a constant voltage drop between 
collector and emitter, the value of this volt- 
age is determined by the setting of VR2. 


Output stage 

Conventional bipolar transistors are 
used in the complementary output stage, 
TR6 and TR7. These transistors must be 
adequately rated in terms of maximum 
voltage, current and power dissipation. 
Fortunately, a wide selection of inexpen- 
sive plastic audio power transistors is 
available. 

The BD131 and BD132, TO126 encapsu- 
lated devices specified in the components 
list should be perfectly adequate for output 


power levels of up to 20W. Beyond that, 
more rugged transistors (e.g. the TAB en- 
capsulated TIP3055 and TIP2955) should 
be employed. It is important to note that, 
in either case, the output transistors will re- 
quire substantial heatsinks (typically rated 
at 2 deg.C/W, or better). 

The amplifier contains a number of feed- 
back paths. The amplifier is stabilised (in 
terms of both a.c. and d.c. conditions) by 
means of negative feedback from the out- 
put to the base of TR2. This feedback is 
applied via R8 and the ratio of R8 to 
R9 determines the voltage gain of the 
amplifier. 

The low frequency cut-off point (with 
LK1 connected) is principally determined 
by the value of C5. The lower cut-off fre- 
quency is given approximately by: 

feo; =0.159/C5S x RY 

In order to maintain stability over a wide 
range of frequencies, C7 provides high- 
frequency roll-off by means of negative 
feedback from collector to base of TR4. C8 
and R19 provide a Zobel network which 
provides compensation at the output of the 
amplifier. | 

As with R3 and R4 in Fig. 3.9 and R5 
and R6 in Fig. 3.10, low value resistors, 
R17 and R18, provide some protection for 
the output transistors against the effects of 
thermal runaway. These components also 
provide last-ditch protection in the event 
of a short-circuit at the output (which 
would otherwise cause the output tran- 
sistors some considerable pain when the 
amplifier is driven!). 

The shunt voltage regulator configura- 
tion of TRS provides thermal compensa- 
tion for the output stage by effectively 
reducing the base bias voltage for the 
output transistors as ambient temperature 
increases. It is thus desirable for TR5 to be 
mounted in close proximity to the output 
transistors to provide efficient thermal cou- 
pling. Ideally, TRS should be bonded to 
the heatsink mid-way between TR6 and 
TR7. 
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OUTPUT LOW +VE 


GND INPUT 
Fig. 3.12 P.C.B. layout for the high quality power amplifier module 


The p.c.b. layout for the high quality 
power amplifier is shown in Fig. 3.12 


Integrated circuit 


power amplifiers 

Consumer integrated circuit power 
amplifiers can make an_ extremely 
cost-effective alternative to circuits based 
on discrete components for audio 
amplifiers in both the low and medium 
power categories. The designer can choose 
from a wide range of devices offering 
specifications which are adequate for all 
but the most critical applications. The 
following data refers to some of the most 
commonly available devices: 


Device Package Vs 

LM380 14-pinDIL = 8V to 20V 
LM386 8-pin DIL 4V to 12V 
TBA820M 8-pin DIL 3V to 16V 
TDA2822 8-pin DIL 1.8V to 1SV 
TDA2004 ‘I 1-pin TAB 6V to 18V 
TD2030 5-pin TAB +9Vto +15V 





High quality power amplifier module 


specifications 


Output power: 





15W at 1kHz into 80hm (+ 20V supply) 


10W at 1kHz into 80hm (+ 16V supply) 
7W at IkHzinto 8ohm (+ 12V supply) 


Total harmonic distortion: 


less than 0.5% at full output, 1kHz 


less than 0.02% at 500mW output, 1kHz 


Voltage gain: 
Frequency response: 


“50 (approx) 
10Hz to 60kHz at-1dB 


4Hz to 80kHz at—3dB 


Input impedance: Skilohm 
Recommended load impedance: 80hm 

Supply voltage: 
Supply current: 


Po into Ry at Vs Notes 


2W  8ohm 18V 
0.3W 8ohm 12V 


Fixed gain 


1.6W 8o0hm 16V 

IW 80hm 12V._ Dual/stereo device 
4W 4ohm 17V —_ Dual/stereo device 
11W 80hm +15V Requires split supply 


I 


The headings used in the table have the 
following meanings: 
ner TE a oe eee re ee 


Heading Meaning 


a 


Device Manufacturer’s coding 

Package IC encapsulation and 
number of pins 

Vs Supply voltage range 

Po AF power output 

into Ry. Recommended load im- 
pedance at which power 
output is quoted 

at Vs Supply voltage for quoted 
output power 

Case style Encapsulation 
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Practicali.c.power 
amplifiers 

The LM380 offers a very simple solution 
to the need for providing a fixed block of 
audio gain with up to 2W output into an 
8ohm loudspeaker. The i.c. provides a volt- 
age gain of 50 and is enclosed in either an 
8-pin (LM380N-8) or 14-pin (LM380N-14) 
d.i.l. package. The device incorporates out- 
put current limiting as well as thermal shut- 
down circuitry. 

The LM380 operates with supply volt- 
ages of up to 22V. The device is, however, 
unsuitable for operation below 8V and 
hence, for applications in which a battery 
supply is to be used, this should be at least 
9V. Furthermore, in order to avoid prema- 
ture output current limiting, it is recom- 
mended that the load impedance ts not less 
than 80hm. 


+12Vto +20V dic. 
1A at full output (+ 16V supply) 


Stability can be assured by placing a 
decoupling capacitor in close proximity 


_to the positive supply rail input. (This 


simple precaution is considered good prac- 
tice where most i.c. power amplifiers are 
concerned!). 

An LM380 can be used in complete low- 
power audio amplifier stages, this requires 
an absolute minimum of additional com- 
ponents as shown in Fig. 3.13. Provided 
that a supply rail of at least 9V is available, 
this circuit is ideal for use in applications 
such as intercoms, radio receivers, etc. 

Since the LM380 is contained within a 
plastic package, the device relies on ther- 
mal conductivity through its pins to the 
p.c.b. foil in order to dissipate heat. For 
high power operation (e.g. 1W to 2W from 
supply rails of between 12V and 22V) it is, 
therefore, essential that an adeqate area of 
p.c.b. foil is provided. Ideally, this should 
be at least 12 cm? connected directly to pins 
3,4, 5, 10, 11 and 12, these are also electri- 
cally connected to 0V. Where p.c.b. space 
is restricted or in applications where sus- 
tained high-power operation is envisaged, 
d.il. bond-on or clip-on heat sinks (of 24 
deg.C/W) should be fitted directly to the 
plastic package. 
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Fig. 3.713 Simple i.c. audio power 


amplifier using an LM380 


An alternative to the use of an LM380, at 
the cost of a few additional components, 
is the use of an LM386. This device is 
housed in an 8-pin d.i.l. plastic-package 
and operates successfully at supply volt- 
ages as low as 4V. Fig. 3.14 shows the 
circuit of a simple audio amplifier based on 
an LM386 which operates from a 4.5V d.c. 
supply. 

The TBA820 is another popular i.c. 
device for use in low power amplifiers. This 
chip can provide powers of up to 2W into 
8ohm when operated from a 12V d.c. 
supply. Apart from smaller physical size, 
the TBA820M offers the following ad- 
vantages over the LM380 and LM386: 

(a) Voltage gain is programmable using a 
single external resistor. 

(b) Operation over a wide range of supply 
voltages (3V to 16V) 

(c) Low quiescent supply current (4mA 
typical) 

(d) High degree of supply-borne ripple 


rejection (important for mains 
operated equipment) 
(e) High input impedance 
TBAS820 amplifier 


module 

The TBA820 i.c. is, in many respects, the 
ideal choice for use in a very wide range of 
simple audio applications which require an 





Fig. 3.1/0. FCB, 


layout for the 
TBA&20M power amplifier module 
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Fig. 3.14 1.C. audio power amplifier 


based on an LM386 





Fig. 3.15 TBA820M power amplifier 


module 


TBAS820i.c. amplifier module 


specifications 


Output power: 


1.2W at 1kHz into 80hm (12V supply) 


250mW at I kHz into 80hm (5V supply) 


Total harmonic distortion: 


1.5% at full output, 1kHz 


0.25% at 500mW output, 1kHz 


Voltage gain: 80 
Frequency response: 


50Hz to 13kHz at-3dB 


30Hz to 20kHz at—5dB 


Input impedance: 10kilohm 
Recommended load impedance: 80hm 
Supply voltage: SV to 15V d.c. 


Supply current: 


output power of less than 1.6W. Fig. 3.15 
shows the circuit of a versatile amplifier 
module based on the TBA820M. The p.c.b. 
and component layouts for the module are 
shown in Fig. 3.16. 


Stereo amplifiers 

A stereo audio amplifier (with “left” and 
‘“right’’ channels) can be realised by simply 
duplicating two identical amplifier stages. 
In order to minimise the component count 
(and to reduce the amount of board area), 
a better option could be to make use of 
one of several available dual/stereo power 
amplifier devices. 

For low-power applications, the 
TDA2822 can provide output powers of up 
to |W into 80hm when operating from a 
nominal 12V d.c. supply rail. The i.c. is 
delightfully simple to use and operates 
from supplies of between 2V and I5V with 
a typical closed-loop voltage gain of 40dB. 
Fig. 3.17 shows the complete circuit 
diagram of a simple stereo amplifier based 
on a TDA2822 device. This circuit makes 
an ideal stereo “monitor” amplifier for use 
with a cassette tape deck or as a means of 
“boosting” the output of a_ portable 
cassette or compact disk player. 

When higher levels of output power are 
required (and where a nominal 12V d.c. 
supply rail is available) the TDA2004 can 
be recommended. This device comprises a 
dual/stereo audio power amplifier con- 
tained in an I|1-lead tab mounting plastic 
package. The two amplifiers may be con- 
nected separately (e.g. for stereo applica- 
tions) or wired in a bridge configuration 
to achieve a four-fold increase in output 
power. The device incorporates thermal 
shut down as well as short circuit and safe 
operating area protection. 

The TDA2004 will operate over a range 
of supply voltages (from 8V to 18V maxi- 


170mA at full output (12V supply) 


mum) and can provide a typical output 
powers of 6.5W into 4ohm at 0.2 percent 
THD when operated from a 14.5V supply 
rail. A typical stereo amplifier using the 
TDA2004 is shown in Fig. 3.18. 

The voltage gain of the circuit of Fig. 
3.18 is determined by the ratio R3/R1 and 
R4/R2. With the values quoted, each stage 





Fig. 3.17 Simple stereo amplifier based 
on the TDA2822 
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Fig. 3.18 TDA2004 stereo power amplifier 


operates with a voltage gain of approxi- 
mately 200. The frequency response ex- 
tends from 1Hz to 150kHz at 3dB points 
and each channel is capable of delivering 
4.5W into an 80hm loudspeaker when 
operating from a 12V supply rail. Note 
that a heatsink of 4 deg.C/W, or less is 
essential (note that the heatsink tab is 
internally connected to OV). . 


High power ..c. 
amplifiers 

The previously described circuits provide 
outputs of up to 4W and, whilst this level 
of output power may be adequate for port- 
able equipment (such as radio receivers, 
tape recorders, etc) there will be many ap- 
plications in which increased output power 
is required. Such equipment will generally 
derive its power either from the mains or 
from a 12V car battery. 

In medium power applications, the 
TDA2030 can provide a cost effective 
solution. The TDA2030 is an integrated 
circuit power amplifier capable of produc- 
ing output powers of up to 20W into a 
4ohm load. The device incorporates short 
circuit protection, thermal shut down and 
safe operating area protection. 

The TDA2030 is housed in a 5-pin 
TO220 package, the metal tab of which is 





Fig. 3.19 TDA2030 power amplifier 
(dual supply) 
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bolted to a suitably rated heat sink (note 
that, like the TDA2004, the tab is in- 
ternally connected to the negative supply 
rail). The voltage gain of the TDA2030 is 
fixed by two external resistors. The supply 
voltage may range from +6V and +18V 
for dual supply rail operation and 12V to 
36V for single rail operation. 

The TDA2030 is shown in Fig. 3.19 and 
3.20 respectively operating with dual and 
single supply rails. The performance of 
these circuits is almost identical and, using 
the supply rails quoted, outputs of 6.5W 
into 1Sohm, 10W into 8ohm, and 13W into 
4ohm may be realised at a THD of less 
than 0.1 percent. Both circuits exhibit 
a voltage gain of 50 and have a fre- 
quency response extending from approxi- 
mately 10Hz to over 100kHz. 

The TDA2030 requires a heatsink rated 
at 4 deg.C/W, or less. Furthermore, it 
should be noted that, since the heatsink tab 
is internally connected to pin-3 (the nega- 
tive supply rail), it will normally be neces- 
sary to use an insulating kit in conjunction 
with the circuit of Fig. 3.19. 


Design Problem 

This month’s design problem (as with all 
of the design problems presented in this 
series) is designed for readers who would 
welcome the opportunity of tackling a little 
‘homework’. The exercise may be tackled 


cs C6 
ok 


OV 





Fig. 3.20 TDA2030 power amplitier 


(single supply) 





purely “‘on paper” or may be used as the 
basis of a complete constructional project. 
This month’s problem arises from the 
need for a means of amplifying the signal 
from a guitar: 
A low-cost guitar amplifier is to be 
designed according to the following target 


specification: 

Output power: SOW 

Frequency response:  20Hz to 20kHz at 
—3dB (or better) 

Input impedance: S50kilohm 


Output load impedance:8 ohms 

Voltage gain: 50 (minimum) 
Design a suitable power amplifier circuit 

based on 2N3055/PNP3055 complementary 


output transistors. 


Answer to last 
month’s design 


problem: 

A public address amplifier provides full 
rated output from a nominal line input of 1V 
r.m.s. The amplifier is to be fitted with a 
microphone input facility which will match a 
50kilohm impedance dynamic microphone. 
If the microphone produces a nominal output 
of 2mV r.m.s., design a simple pre-amplifier 
based on a dual operational amplifier. 

One solution to last month’s design 
problem is shown in Fig. 3.21. The 
rationale behind this circuit arrangement is 
as follows: 

(a) The overall voltage gain required will 
be given by: 


Ay = 1V = 1000mV = 500 
2mV 2mV 


This value of gain could be achieved 
from a single stage i.c. operational 
amplifier, but only at the the expense 
of bandwith (note that the product of 
gain and bandwidth is constant for 
any particular type of operational 
amplifier). In practice, a gain of 500 
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that R3/RI = 20 approx). To 


ONOFF preserve symmetry, we should make 
aout R2 50kilohm. In practice, perfor- 
: I]. mance would be almost identical with 
Rl and R2 both taken from the 
Tv nearest preferred value (either 47k or 

1 51k). 


(c) The corresponding gain setting resis- 
tors in the second stage (IC1b) will be 
MICROPHONE 6 22k (R4) and 560k (R6). Note that 
R6/R4 = 25 (approx). Again, to 
preserve symmetry we shall make R5 
22k. 

> wer" po (d) A reasonable frequency response for a 
TLO72/082 | |Sk2 microphone preamplifier for use in a 
PEQOIEs public address system would be from 
about 100Hz to 4kHz. In order to im- 
prove the overall noise performance, 
we shall define the frequency response 
of the pre-amplifier entirely within the 

first stage. 
(e) The upper cut-off frequency of the 


first stage is determined by C2 and the 
required value of C2 is given by: 


(Zin =50k) 





C2= 0.159 =40pF (approx) 

. oes , 4kHzx 1M 

Fig. 3.21 Microphone preamplifier (solution to last month's Design Problem) 

The lower cut-off frequency, on the 
other hand, is determined by Cl and 


from a standard 741 operational in the first stage (ICla) and 25 in ai: 

amplifier would result in a bandwidth the second stage (ICIb). Note that 

of only about 4kHz. 20 x 25= 500. Cl = __0.159__ = 32nF (approx) 
Hence we shall attempt to achieve (b) The required input impedance is 100Hz x 50k 

the necessary value of gain over two SOkilohm. Hence, we shall make The nearest preferred values for Cl 

stages. We shall aim for a gain of 20 RI S50kilohm and R3 IM (note and C2 are 39p and 33n, respectively. 


COMPONENTS COMPONENTS 


High Quality Power Amplifier TBA820 Amplifier Module 
Resistors 
R1 2k2 Resistors 
R2,R8 47k (2 off) R1 10k 
R3,R4,R5,R9,R11,R12 ~= 1k (2 off) | R2 100 
220 R3 56 
10k R4 1 
4k7 All resistors are 0.25W 5% 
470 
680 Capacitors 
15 (2 off) a 10p radial elect. 16V 
0247 (2 off) 
All 0.25W 5% carbon types (with the exception of R17 and R18 100 radial elect. 16V 
which are miniature wirewound types) (2 off) 
180p polystyrene 
Potentiometers 220, radial elect. 16V 
VR1 220 min. horizontal mounting 220n polyester 
skeleton preset 470u radial elect. 16V 
VR2 1k min. horizontal mounting 1000n radial elect. 16V 
skeleton preset 100n polyester 


Capacitors Semiconductors 
1p axial elect. 63V 1C1 TBA820M 
470n radial elect. 35V 
100 axial elect. 25V (2 off) Miscellaneous 
220, radial elect. 35V (2 off) PL1 3-way straight p.c.b. header (0.1 inch 
100p ceramic pitch); SK1 3-way socket housing (0.1 inch 
100n polyester pitch); PL2 5-way straight p.c.b. header (0.1 
inch pitch); SK2 5-way socket housing (0.1 
Semiconductors pitch); 8-pin low-profile d.i.l. socket; Printed cir- 
D1, D2 1N4148 (2 off) cuit board, available from the FE PCB Service, 
TR1,TR2,TR3 2N4403 (3 off) order code EE723. 
TR4 BC142 
TR5 BC108 
TR6 BD131 
TR7 BD132 See 


SFIOP 


Miscellaneous 
LK1 2-way straight p.c.b. header TALK 


(0.1 pitch) with jumper Page 
Printed circuit board, available from the FE PCB Service, 
order code EE724: terminal pins (7 off); haeatsinks (see text) 


Approx cost Approx cost £ "4 5 0, 
guidance only guidance only a 
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‘ ] ‘ 2S- a a 
Perma ten cree VETO BRO Cumulative index to modules 


sociated components) will just provide 
‘straight gain” with no frequency 








response correction. R7 is used to Title Part Function/specification 
provide an output impedance of 
approximately 600ohm (this also Dual output power | Dual +5V, +12V or + I5V regulated 
helps to make the output short-circuit supply module power supply rated at 1A max. output 
proof?). 723 variable power | Single variable output of +2V to 
The two stages, ICla and ICIb supply module + 37V at up to 5A max. 
can Pi saalamilifer (ether TL bet Output voltage and current limit 
operational < ; ; 
TL082) operating from a dual +9V | oe set by ae of preset controls. 
supply derived from two PP3 bat- L200 variable ] Single variable output of + 2.7V 
teries (thus reducing the risk of supply power supply module to + 35V at up to 2A max. Output 
borne hum and noise which would voltage and current limit 
otherwise be prevalent in a mains are set by means of variable controls. 
powered unit). C3 and C4 provide General purpose 2 Pre-defined voltage gain and 
supply decoupling. transistor frequency response. Low/medium 
amplifier module input impedance, low output 
. impedance. Requires a single 
Answers to questions 9V d.c. supply at 2mA nominal. 
inPart Three General purpose 2 Pre-defined voltage gain and 
Question 1: operational frequency response. Two stages 
(a) TIP31A, TIP32A amplifier module may be used independently (e.g. 
(b) 2N3055, PNP3055 for stereo operation) or 
(c) TIP33A connected in tandem. Requires 
(d) 2SJ50 a dual supply of between + 5V and 
Question 2: + 15V at 10OmA nominal. 
+ ae High-quality power 3 Fixed gain medium/high power 
amplifier module class AB audio amplifier capable 
Question 3: of operating with very low 
36V distortion. Recommended load 
impedance 80hm. Requires a 
Next month: Next month's instalment deals pera oo anaes 
with oscillators. Our design problem in- r , 
volves a signal injector whilst our accom- TBA820 i.c. 3 Versatile i.c. low/medium power 
panying constructional project features a amplifier for general purpose applications. 
versatile waveform generator. Requires a single supply rail 


of between + 5V and + I5SV. 
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COMMON question from those who 
Aare about to undertake electronic 
project construction for the first time is 
“what tools will 1 need?” 

This is a question in the “how long is 
a piece of string?’ category. The tools 
you need will vary from one project to 
another. 

For this reason | would have to advise 
simply going out and buying a likely 
looking selection of tools, you would 
probably buy some items that you will 
not use for some time, if ever, while 
missing out some items that you will 
need quite early on. 


TOOLS OF THE TRADE 

Although it is probably not possible to 
predict exactly which tools you will need, 
there are a number of standard tools 
which are used in the construction of all 
or most projects. Probably the best way 
of handling things is to first make sure 
that you have this basic set of much used 
tools, and to then buy further tools when 
and if they are needed. 

With luck you will have a fair percent- 
age of these tools already, as many of 
them are normal household items. How- 
ever, One item that few people will al- 
ready own is a small eleciric soldering 
iron. 

There is insufficient space available 
here for a full discussion of soldering, but 
you will need an electric iron having a 
power rating of about 15 to 25 watts. 
There is no need to buy an expensive 
temperature controlled type. An ordinary 
type of good quality is perfectly ade- 
quate. 

These days most electronic soldering 
involves small joints on crowded circuit 
boards. This requires a small bit of about 
1 to 2.5 millimetres in diameter. 


SOLDER 

You will also need some solder, which 
should be a proper electrical type having 
60 percent tin/40 percent lead content, 
plus multiple cores of flux. Electrical 
solder is generally sold in two thick- 
nesses. The thinner type (22s.w.g.) is 
now the more common, and is the one 
that is better suited to small joints on 
printed circuit boards. 

The heavier (18s.w.g.) type is bet- 
ter suited to larger joints, such as hard 
wiring to sockets and controls. Ideally 
you should have a large reel of the 
thinner gauge, but a small reel of the 
thicker type should suffice. 

An essential accessory for a soldering 
iron is a stand that will hold it safely while 
it is hot. It is not too difficult to improvise 
something, but it would be better to pay 
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ACTUALLY 
DOING MM 


by Robert Penfold 


the modest cost of a proper ready made 
item than to improvise something that 
might be slightly dangerous. 

Some form of soldering iron tip cleaner 
is an accessory that is well worth having. 
Many soldering iron stands are fitted with 
sponges for cleaning the bit, but these 
must be kept wet and are not terribly 
convenient. Bit cleaning blocks are prob- 
ably a better means of keeping the bit 
clean. 


STRIPPERS 

About the only other essential items for 
the electrical side of construction are a 
pair of wire clippers and a pair of wire 
Strippers. Scissors are not really suitable 
for wire cutting. They are likely to blunt 
quickly, and in all probability will simply 
fall apart before too long. 


From left to right, 
combined wire 
strippers and cut- 
ters, wire strippers 
and wire cut- 
ters. (Scissors are 
definitely not a 
suitable alterna- 
tive.) To this 
should be added 
“Iong- and snub- 
nose pliers and a 
75W to 25W 
soldering iron. 


Also, they do not permit wires to be 
trimmed short on the underside of circuit 
boards, and will generally lack the sort of 
precision needed for modern electronic 
construction. Any small to medium size 
wire clippers of reasonable quality should 
do the job well. 

Using scissors or a knife to strip the 
p.v.c. insulation from the end of connect- 
ing wire is not to be recommended either. 
If you are lucky you will only damage the 
wire, which will then be prone to break- 
ing. If you are unlucky you will lacerate 
yourself. 

Proper wire strippers can be adjusted 
so that they will only cut the insulation, 
and will not damage and weaken the 
wire. They are also safe to use. 

As an economy measure you can 
buy a combined wire stripper and cut- 
ter tool. In my experience these work 
well as strippers, but are less good as 
cutters. In particular, it can be dif- 
ficult to cut fine wires that present no 
problems when using ordinary wire 






cutters. However, they are adequate for 
most purposes, are convenient in use, 
inexpensive, and are mostly quite long 
lasting. 


CUTTING AND DRILLING 

Probably most households are 
equipped with a hacksaw (or a junior 
hacksaw), plus a drill of some kind and a 
range of bits. These are tools that are 
needed a_ great deal for project 
construction, and will have to be bought 
at an early stage if you do not already 
have them. 

| prefer to use a hand drill rather than 
a power type, because a hand drill is 
more controllable when working the soft 
materials that are often encountered in 
project construction. An electric drill is 
usable, but should preferably be one that 
can be run at a slow speed. 

Some plastic cases are quite soft and 
need to be drilled slowly and carefully. 
High speed power drills can tend to rip 
Straight through these, making rough 
holes of excessive size. 

Ideally you should have a large set of 
HSS drill bits covering sizes from about 
two millimetres up to about 10 or 12 
millimetres. Sizes you are likely to need 
quite a lot are 2.5, 3, 3.3, 4, 5, 6.35, and 
10 millimetres. These represent about the 
minimum that will enable you to tackle 
most projects. 

With drill bits it is probably worth 
paying the extra for good quality types. 
Inexpensive bits often blunt relatively 
quickly, and the smaller types tend to be 
easily broken. 





GETTING TO GRIPS 

Pliers are another standard household 
item, but you may find that any you have 
already are something less than ideal for 
project construction. Probably the most 
useful type in the current context are 
“electricians” pliers, which | suppose is 
not surprising. These are smaller and 
longer ‘‘nosed” than the average pair of 
general purpose pliers. 

It can be useful to have a large pair 
of pliers as well, and possibly a mini- 
ature pair. These are not essential items 
though. 

When in the past | have suggested that 
tweezers are something less than the best 
thing since sliced bread, | usually receive 
a few readers’ letters politely explaining 
that | have made a mistake. Clearly a great 
many project constructors find these very 
useful, and they would seem to find par- 
ticular favour with those whose fingers 
are less nimble than they once were. 

Provided you do not cut (or bite) your 
finger nails very short, you will probably 


Everyday Electronics, February 199] 


find that you can easily pick up and 
position miniature resistors and the like 
without resorting to tweezers. This makes 
life a lot easier than if you have to keep 
reaching for the tweezers. 


Tweezers can be useful when 
manoeuvring nuts or screws into 
otherwise inaccessible places, or for 


retrieving small items that have been 
accidentally dropped into the dark 
recesses of a project. For this type of 
thing | prefer to use a ‘‘pearl catcher” 
tool, and these are to be found in many 
electronic component catalogues at low 
prices. 

Operating a plunger at the top end of 
the tool results in four wire claws emerg- 
ing from the bottom end. These are 
spring-loaded, and can easily be made to 
grasp small screw heads, nuts, etc. 

They live up to their name, and can 
even hold something smooth and round 
such as a pearl or a ball-bearing. As an 
inexpensive alternative you can try the 
old ploy of using a blob of Plasticine or 
Blue-Tack on the end of a screwdriver. 

A small vice is more than slightly 
useful. One of these makes tasks such as 
trimming control spindles to length and 
making small mounting brackets very 
much easier. At'a pinch you can probably 
get by without one for most project 
construction, but if you do not already 
have a vice, it is probably worthwhile 
getting one sooner rather than later. 

It is possible to use pliers when 
tightening the mounting nuts for controls 
and sockets, but it is difficult to get the 
nuts really tight. Also, it is all too easy to 





slip and very badly scratch the case. A 
small adjustable spanner provides a more 
reliable method of tightening mounting 
nuts, and is a tool | would want as part of 
my basic electronics toolkit. 


TO THE POINT 

In order to accurately drill holes in 
panels the centres must be marked with 
small indentations. A small hammer and a 
centre punch is needed when working on 
metal cases. It is definitely not a good 
idea to use this method when dealing 
with plastic cases. 

Cases made of brittle plastics are 
(thankfully) rare these days. These need 
to be worked with great care, and using a 
centre punch on one is a good way of 
smashing it to pieces! With some soft 
plastics a centre punch will often make 
more than a slight indentation, and could 
seriously damage the case. 

Many of the plastic cases currently 
available seem to be made from quite a 
soft but very tough plastic. It might be 
possible to use a centre punch success- 
fully one on of these, but there is prob- 
ably a real risk of the hammer bouncing 
back and hitting you in the face. 

For plastic cases a pointed tool such as 
a bradawl represents a safer option. Use 
no more pressure than is really necessary. 

Screwdrivers are another type of tool 
that is likely to be present in most 
households, but they might not be of a 
suitable type for present purposes. You 
will occasionally need large types, and 
will probably already have something 
suitable. 

Most often you 
will require 
small or medium 
size electrical 
screwdrivers, and 
these are readily 
available at quite 
low cost. Stocking 
up with a good 
range of flat 
and crosspoint 


A set of miniature 
files is one of 
the most use- 
ful items for 
electronic project 
construction. 


screwdrivers should not ‘‘break the. 
bank’, and they will probably all get used 
a great deal. 

Sets of small screwdrivers are avail- 
able, but you need to be a bit cautious 
about buying these. At one extreme you 
have the sets of very high quality mini- 
ature types which are quite expensive. 
These are great for camera repairs, but are 
less than ideal for project construction, 
and are rather over-specified for this ap- 
plication. 

At the opposite extreme there are very 
cheap sets which have blades con- 
structed from a rather soft metal, and 
handles made from a brittle plastic. These 
are not likely to be long-lived with normal 
use. In my experience, buying a selection 
of low cost screwdrivers individually is 
the best bet. 


FILES 

One of the most useful tools for project 
construction is a miniature round file, 
or ‘‘needle’’ file as they are sometimes 
called. In fact it is probably worthwhile 
investing in a set of miniature files which 
will include a variety of shapes (square, 
triangular, flat, and flat tapered). 

These can be used for slightly en- 
larging holes to the right size if you 
do not have a drill bit of the correct 
diameter. They are also good for tidying 
up holes that are not quite right in 
some way, and for generally ‘“cheat- 
ing’’ where you have managed to get 
things slightly wrong. 

They can also be used to make large 
cutouts, including types that are irregular 
in shape. They represent a rather slow 
method of making large cutouts, but they 
provide about the cheapest means of 
making practically any large hole in a 
metal or plastic panel. 

A large half round file and other 
large files can be useful. However, for 
electronic project construction miniature 
types are likely to be by far the most 
useful. 

A few further but minor items will be 
needed. These are just things like pencils, 
paper, rulers, adhesives, etc., which you 
will presumably have already. 

The items mentioned here represent a 
good basic toolkit, but next month we 
will consider tools that can be invalu- 
able as you get more deeply involved in 
project construction. 
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Constructional Project 





GINGERNUT 80m |; 





AMATEUR BAND RECEIVER 


BILL MOONEY BSc(Hons) G3VZU 


A fun rece/ver for the 80m 
amateur band using surface 
mount components. Based on 
the ZN4AITG TRFa.m. radio i.c. 


for the low frequency amateur bands you 

probably would not start from here! 
Bending the rules is a common amateur 
practice whereby devices are made to per- 
form duties for which they were not in- 
tended. Such activities can lead to new 
discoveries and lead to better understand- 
ing of the subject, even finding a place in 
tomorrows textbooks. 

This receiver does not represent such a 
grand leap, in fact quite the opposite, 
but it was born of such a whim. The 
ZN414 is a well known building block 
for medium wave amplitude modulation 
broadcast work. A more advanced version 
of this chip is now available in a sur- 
face mount package with the designation 
ZN416. 

A device with 70dB’s of r.f. amplification 
and 18dB’s of audio gain on board must 
be of some use*for the amateur bands. 
The ZN416 is specified to 3MHz and we 
are therefore looking at the 160 metre, 80 
metre or even the 40 metre bands. So can 
we use this chip as the basis of a receiver 
capable of resolving s.s.b. and c.w.? 


RESULT 


The Gingernut is a delightful little 
receiver and its existence shows that the 
above is indeed possible. Not only does it 
work, but the results are truly amazing. In 
its first evening, stations from all over 
Europe and the UK were heard on its 


I: you were to design a simple receiver 


internal ferrite rod aerial. For daytime use 
when signal levels are very low, a sou'pcon 
of r.f. from even the most basic external 
aerial system works wonders. 

Sure it’s no communications receiver but 
it will give a beginner a good idea of what’s 


NORMAL 
MIXING 





DESIGN 
CONSIDERATIONS 


In the early days of s.s.b. most receivers 
were essentially amplitude modulation sets 
and they contained an internal b.f.o. (Beat 
Frequency Oscillator) which was switched 
on to resolve c.w. This oscillator served as 
a c.1.o. (Carrier Insertion Oscillator) when 
s.s.b. began to appear on the scene. The 
system worked quite well for resolving 
s.s.b. especially when the b.f.o. injection 
level was increased slightly by an internal 


CONVERSION 


ae 


Fig. 2. Using the ZN416 detector as a high level mixer. (a) Normal mixing and (b) 


direct conversion. 


happening on the band and bring in the 
RSGB news on Sunday mornings — what 
more do you need! 

What we should however point out is 
that this design does use surface mount 
components and construction should not be 
undertaken by anyone who is not fully 
competent with a miniature soldering iron. 


Fig. 7. Internal structure of the Z2N416 a.m. radio 1.C. 


70d8 GAIN 
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modification. Here we have a clue as to one 
possible way of using the ZN416. 

The internal functional elements in the 
ZN416 are shown in Fig.]. A few experi- 
ments soon demonstrated that it was pos- 
sible to use the a.m. detector as a mixer 
using the arrangement shown in Fig.2a. 
This worked very well provided the in- 
jected carrier was well separated in fre- 
quency from the signal going down the 
70dB amplifier chain. 

When the injected carrier is very close to 
the signal frequency, as is the case when we 
are using direct conversion, Fig.2b, we get 
problems. A high signal level is needed for 
injection at the detector and it is very dif- 
ficult to avoid stray oscillator r.f. from get- 
ting to the input of the r.f. amplifier, which 
is just down the block at pin |. Here we 
have a signal level of -70dB referred to that . 
at the detector. 

In these circumstances the oscillator volt- 
age getting to the input is amplified some 
3000 times and results in desensitisation 
and blocking. The ZN416 has a limited 
internal a.g.c. system with control ranging 
over about 20dB. 
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DIFFERENT 


If a slightly different approach is taken 
the problem can be overcome. In essence 
we want to inject the carrier at the input 
along with the received s.s.b. signal and 
at the same level. This can be considered 
as an a.m. signal and the ZN416 may be 
used in the normal a.m. detector configura- 
tion. Theory suggests that this approach 
requires a reasonably good match of car- 
rier level to signal level but in practice this 
was not found to be the case. 

Getting a carrier at such a low level 
without special screening was achieved by 
running the oscillator at a subharmonic of 
the desired injection frequency. The v.f.o. 
runs from 1.75MHz to 1.9MHz on the 
fundamental so that the second harmonic 
covers the 80 metre band from 3.5MHz to 
3.8MHz. 

An advantage of low level injection is the 
minimal loading of the oscillator, obviating 
the need for the usual buffer stages. Even 
the best v.f.o. will have an adequate har- 
monic content for our needs. The use of 
surface mount construction also helps here 
because the oscillator fits on a small corner 
of the p.c.b. and there are no leads to 
radiate r.f. energy. 

Our design therefore consists of a TRF 
receiver for s.s.b. and c.w. where the carrier 
is injected at low level along with the signal. 
This allows us to have plenty of r.f. sig- 
nal amplification before the detector, un- 
like the normal direct conversion receiver 
where this would be impossible for reasons 
discussed. 


CIRCUIT IN DETAIL 


Putting the above into practice is quite 
easy and, with a few embellishments, like a 
voltage regulator and an audio output 
module we have a worthwhile receiver. The 
functional block diagram is shown in Fig.3 
and the operation may be briefly sum- 
marised as follows: Signals are selected by 
a high Q tuned circuit and applied to the 
r.f. amplifier. A low level carrier is also 
applied to this input effectively converting 
the s.s.b. signal into a.m. 

After amplification the signal is applied 


The completed Gingernut receiver together with a “matching” case housing a small plug-in loudspeaker. 
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R.F.AMPLIFIER 
70 dB 


CARRIER 
INSERTION 
OSCILLATOR 





DETECTOR 


a.m. A.F- PREAMP 
“ 20dB 


0.5 WATT 
AUDIO AMPLIFIER 
52 dB 


SV I.C. 


REGULATOR 


Fig. 3. Block diagram of the Gingernut receiver showing the major functional elements. 


to the a.m. detector which produces low 
level audio. A preamplifier brings the audio 
up to a suitable level to drive the audio 
power module via the volume control 
potentiometer. The audio power amplifier 
module requires only a few millivolts input 
to drive an 8 ohm speaker to 0.5 watts. A 
SV regulator supplies all the small signal 
stages. 


FINAL CIRCUIT 


Looking at the circuit, shown in Fig. 4, in 
more detail we consider first the r.f. sec- 
tion and start again at the antenna input. A 
short ferrite rod forms the sole means of 
signal selection as part of a high Q tuned 
circuit. The Q is maintained because the in- 
put resistance of the ZN416 is very high 
and has little loading effect. 

A Q of about 200 means that the 
bandwidth is of the order of 20kHz and the 
antenna will need to be re-peaked fre- 
quently as you tune across the band. This is 
in effect a good means of r.f. gain control 
which is useful when strong local signals 
are a problem. 


44 


es 


A high impedance connection is made to 
the ‘*hot” end of this tuned circuit for short 
whip aerials or a few feet of wire. More 
useful is the one turn link L2 which can 
be connected to a normal coax line. The 
“cold” end of LI and VCI must be con- 
nected to pin 8 of ICI and not the ground 
plane, otherwise instability can occur. 

The response of the input tuned circuit 
governs the out of band performance. One 
tuned circuit in the Gingernut receiver does 
not give full protection against strong out 
of band amplitude modulated signals, espe- 
cially if large, low Q, external aerials are 
used. 


OSCILLATOR 


The oscillator is a popular Colpitts type 
using an f.e.t. TR2, for good stability. 
Varicap tuning is used and two diode 
packages are needed to give the required 
frequency coverage. 

We would normally limit the tuning 
voltage to about 1.5V minimum because 
the frequency variation with applied tuning 
voltage becomes very non linear at low bias 
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C15 C16 
100n 10n 


PCB 3 AUDIO POWER AMPLIFIER 





Fig. 4. Complete circuit diagram of the Gingernut. The three printed circuit boards are indicated by the dotted section. 


levels due to conduction. In this circuit 
we accept this slight imperfection. Non 
linearity in the f.e.t. transfer characteristic 
and the varactor effect of the tuning diodes 
will ensure an adequate second harmonic 
content in the output. 

The source load resistor for TR2 doubles 
as the output potentiometer. This gives 
good control of the injection signal level. A 
Ip capacitor, C13 (Cx in Fig 3) will pass 
sufficient voltage to the r.f. amplifier input 
for carrier re-insertion, 100uV or so being 
needed. The carrier is injected at pin | of 
the ZN416 with minimal damping of L1. 


.F. AMPLIFIER 

The r.f. amplifier in the ZN416 boosts 
the amplitude by 70dB before it is applied 
to the detector. Audio appears at pin 2. 
Residual r.f. on pin 2 is decoupled by C4. A 
little extra audio gain is provided by TRI 
in order to recover the falling response of 
the ZN416 at the high end of its frequency 
range. 

The gain of this stage can be altered 
by selection of the collector load resistor 


R2. Why would we need to do this? There 
are many amplification stages in the circuit 
and the final gain is the product of the 
individual gains. The gain of each stage 
will vary from model to model and as no 
overall feedback is built in, there could be 
a need to adjust the total gain in some 
cases. A trial and error approach is the best 
option. 

The output section of ICI drives the 
volume control. This is a d.c. load for 
an open collector output and must be 
connected as such without a coupling 
capacitor. 


REGULATOR 


Considering the huge audio gain in this 
circuit it is very difficult to avoid instability, 
due to ripple on the supply line to ear- 
lier stages, without the use of a large 
electrolytic capacitor. The ZN416 and the 
oscillator are therefore supplied from a 5V 
regulator. 

The dropper resistor R5 reduces the volt- 
age to the ZN416 to 1.5V and provides ex- 
tra isolation. An i.c. regulator may seem a 





little extravagant here but it gives the cir- 
cuit remarkable stability for a few extra, 
low cost, components. 

The LM317 is an adjustable regulator 
which is fixed at 5V in this application. 
With this device in use the receiver perfor- 
mance, particularly frequency stability, is 
consistent over wide variations in the sup- 
ply voltage. Battery life is also optimised. 

A PP3 sized 9V battery is suggested for 
neatness but an external 12V high capacity 
unit will give a more satisfactory life span. 
The receiver quiescent current is about 
20mA and therefore a rechargable NiCad, 
or an alkaline battery should be used. If 
using an external mains power supply, be 
careful to note whether mains born noise 
pickup is acceptably low. 


AMPLIFIER 


Simple circuits like this one are often left 
with headphone only output. In fact the 
ZN416 will drive a pair of 64 ohm phones 
from pin 5. However a half watt audio 
power amplifier, also using surface mount 
components, is used in this design to 
take care of most of the audio require- 
ments. This gives all the advantages of 
loudspeaker output for little extra effort. 

The amplifier is based on the TDA1015 
i.c. which offers an audio gain of 52dB and 
contains an accessible preamp in the same 
SO8 package. An audio filter could easily 
be added if required just after this preamp 
in place of Cl5. The regulator module 
works with a supply as low as 3.5V to over 
1SV and is ideal for this project. 


CONSTRUCTION 


The Gingernut circuitry is fabricated on 
three p.c.b. modules using surface mount 
components in all cases. PCBI is the rf. 
section of the receiver and therefore the 
most important. This is the heart of the 
project and could in fact stand alone as a 
functioning receiver. The voltage regulator 
is on PCB2 and PCB3 is an audio output 
amplifier to drive the loudspeaker. 

For all “surface mount” circuits of this 
type the use of a double-sided p.c.b. is 
highly recommended for best physical and 
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COMPONENTS 


Resistors 
R1, R3, 
R3,R7 100k (4 off) 
R2 220 See 


ko SHOP 
10k TALK 


240 Page 
Zero ohm jumper 
All size 1206 SMD chips 


Potentiometers 
VR1. 1k type 3204 preset 
VR2 5k type 3204 preset 
VR3 47k miniature lin. 
VR4 4k7 miniature log. 


Capacitors 
C1, C4, C6, C8, 
C14, C15, C17 
C18, C21 100n ceramic, 50V 
Y5V (9 off) 
Tp Y5V (2 off) 
22n Y5V or X7R 
4u7p tantalum, 16V 
case size B 
C9 to C12 470p COG (4 off) 
Cis 1p COG 
C16 10n Y5V or X7R 
C13;C20 47, tantalum, 10V 
case size D 
C22 1p tantalum, 10V 
case size A 
Size 1205 SMD chips except where 
stated. 


Variable Capacitors 
VC1 50p air spaced variable 
type C804A 
VC2,VC3 50p type TZB04 trimmer 
(2 off) 


Semiconductors 

TR1 BCF32 npntransistor in 
SOT23 package 

TR2 BSR58 n-channel f.e.t. in 
SOT23 package 

IC1 ZN416 a.m. radio i.c. in 
SO8 package 

IC2 TDA1015 audio amp i.c. in 
SO8 package 

IC3 LM317 voltage regulator i.c. 
in SO8 package 

D1,D2 BB804 dual varicap diode 
(2 off) 


Miscellaneous 
LS 8ohm miniature 
loudspeaker 
$1 single pole min. toggle 
switch 
SK1,SK2 chassis mounted phono 
sockets (2 off) 
SK3,SK 4 minature 1mm wander 
sockets (2 off) 
L1,L2 Ferrite rod, 1cm dia. cut to 
length, 20 s.w.g. 
enamelled copper wire — 
see text for winding details 
L3 TOKO 5CD variable 
inductor 
M2 countersunk/round head 
nuts and bolts (18 off); 


Plastic case, size approx. 100mm x 
75mm x 38mm (2 off); miniature knob 
(3 off); 30s.w.g. Kynar wire; T- 
section aluminium extrusion; 2.6cm 
dia. tuning dial, see text; miniature 
10:1 drive (see text); printed circuit 
boards available from the FE PCB 
Service order codes PCB1-EE726, 
PCB2-EE727, PCB3-EE728. 


Approx cost 
guidance only 
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electrical stability. The track pattern and 
component layout on PCBI is shown in 
Fig 2: 

Drill the M2 mounting holes in the 
corners of the board before populating it. 
Holes can be drilled in a populated board 
because the chips are quite tough. But it is 
good working practice to subject the chips 
to minimal strain. 


WORKING WITFH 
SMOV’'S 

You will develop your own techniques 
for hand working with SMD’s (surface 
mount devices) but a few suggestions may 
be in order. An assembly jig is quite 
essential for good soldering. The solder 
joint is smaller in SMD work and there is 
less room for error. The correct method of 
soldering dictates that the iron and the 
solder are applied to the job at the same 
time. It is therefore necessary to hold the 
chip in place whilst soldering. 

The jig will also ensure that the chips are 
kept nicely aligned, making for a better 
looking board. A fine tipped soldering iron 
and 26s.w.g., or finer, LMP solder should 
also be used. Aim to apply the smallest 
possible quantity of solder. Non-magnetic 
tweezers will allow you to manipulate the 
chips to the desired position and reduce 
handling. 

The simplicity of using these components 
cannot be overemphasised. This p.c.b. can 
be assembled in the time it would take just 
to drill the holes in a leaded p.c.b. 

Spray the board, before component 
addition, with a_ light coating of 


Electrolube solder through lacquer. This 
will dry, propped up on a radiator, in the 
time it takes to have a cup of tea. The 
coating will keep the copper looking good 
but more important will make assembly 
easier. 

There is no preferred order of addition of 
the components, but when placing each 
device make sure there is room left for its 
neighbours. For example place DI and D2 
close together leaving room for R3. Note 
the polarity of the tantalum, the positive 
end being banded. Note pin | of the SO8 
i.c.’s is indicated by the chamfered edge on 
the package. Solder the corner i.c. pins 
first. 

When all “chips” are soldered in place 
give a second lacquer coating. The silicone 
rubber which protects the trimcap adjuster 
for reflow soldering may now be removed 
and likewise the plastic cover of the trim- 
pot. 

The layouts for the voltage regulator and 
audio amplifier p.c.b.s (PCB2 and PCB3) 
are shown in Fig. 6 and Fig. 7. It is, of 
course, quite in order to make your own 
p.c.b. layouts for both these circuits. Com- 
ponent positions are not critical but don't 
be tempted to leave out the capacitors 
around the regulator. These are manufac- 
turers recommendations and are vital for 
stability. Don’t forget to make a couple of 
connections from the OV track to the 
reverse side of each p.c.b. so that it is at 
ground potential. 


BOXING UP 


The receiver is built into a plastic box be- 
cause the ferrite rod cannot be screened if it 


EE722 


Fig. 5. Component layout and full size copper foil master pattern for the 


rf stages. 


Fig. 6. Regulator component layout 
and master pattern. 

Note all boards are double-sided 
types. 





EE724 


Fig. 7. Audio amplifier com- 
ponent layout and foil master. 
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Fig. 8. The completed receiver showing board positioning and wiring to support 


hardware (full size). 


is to be used as an aerial and not just a 
high Q tuned circuit. The mountable box 
type 3415 measuring 102mm by 76mm by 
38mm is ideal for the purpose. The plastic 
used is particularly easy to work. 

The suggested positioning of the modules 
is shown in Fig. 8. Keep the wiring neat 
and use common sense by not routing out- 
puts near to inputs, yet keeping wires as 
short as possible. 

Use Kynar 30s.w.g. miniature wire for 
interconnections. This wire is available in 
various colours and is perfect for sur- 
face mount work. It is easy to strip and 
the insulation does not melt back when 
soldering. The wire is lightly silver plated 
and therefore has excellent solderability. 


Layout of circuit boards inside the finished unit. 


Twisted pairs of Kynar wire may be used 
for routing the audio signals. 

It will be noted that an external 
loudspeaker is recoinmended. This is 
because larger external speakers produce 
better audio readability in this type of 
receiver where there is no audio filtering. 
More important however, the circuit is 
succeptable to vibration which modulates 
the injected carrier and causes feedback. 

All circuits and other hardware are held 
in place with M2 countersunk bolts. The 
tuning potentiometer is mounted on a 
short piece of “*T” section aluminium ex- 
trusion. A miniature 10:1 ball drive is 
used to give sufficient bandspread for the 
300kHz of 80m band. 


A 2.6cm diameter tuning dial 
was fabricated from a piece of 
fiberglass p.c.b. This has a slot 
cut in it in order it fit over the 
spindle and may be soldered to 
the brass coupling. The scale 
may be made from white paper 
or painted. 

A small window can be cut in 
the front of the box to expose the 
tuning dial. A clear plastic cover 
can be bolted on, as shown, for 
protection. 

The input coil, L1, consists of 
17 turns of 20s.w.g. enamelled 
wire wound over a length of 
about 3.5cm on a Icm diameter 
ferrite rod. This refers to a 10cm 
long rod. The “earthy” end of 
the winding is best kept towards 
the centre of the rod. An insu- 
lated former may be used but the 
wire can be wound directly on 
the ferrite. 

The coil is best connected di- 
rectly to the tuning capacitor and 
thinner wire used to connect to 
the circuit board. The low im- 
pedance input winding, L2, is a 
single turn over the centre of the 
rod. 

The rod may be cut to length 
by filing or sawing a deep line 
around the full circumference 
and giving it a sharp tap. Two 
holes cut in the plastic box will 
hold the rod in place. A full 
length rod can be used, allowing 
it to protrude from each side of the box. 
These extra inches are useful for reception 
during weak signal conditions. 

The type of ferrite material should in 
theory make a difference to the signal 
pickup but this has not shown up in 
subjective listening tests with several types 
of rod. 


GETTING IT GOING 


The modular method of construction is 
useful when it comes to getting the Ginger- 
nut working. Start at the output and work 
back. Apply power to the audio circuit first 
and check that the current drain is about 
10mA. Connect an eight ohm speaker and 
test whether the amp is doing its job by 
touching the top end of the volume control 


Wiring to the front panel controls. 
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to inject some noise or by connecting an 
audio signal generator. 

It should be stated here that the 
TDAI015 is very robust but it can only 
dissipate about half a watt in the SO8 
package. It will not over dissipate with a 
9V supply but if a 12V or higher voltage is 
used and it is driven hard it may get too 
hot. If using a higher voltage check the 
power and limit it with a resistor in the 
speaker line if required. 

Set up the regulator next. Again the 
quiescent current is a useful indication that 
all is working correctly and this should be 
about 3.5mA. Adjust the output to 5V with 
the trimpot VR2. Variation in supply volt- 
age should have no measurable effect on 
the voltage output. Similarly a current 
drain of 50mA or so should have no effect 
on the 5V output. A voltage headroom of 
2.5V is required with the LM317 so the 
stabiliser will not fail until the battery 
drops to 7.5V which is fine for a Nicad 
PP3. When the battery voltage drops below 
7.5V the Gingernut will start to “howl.” 

You now have a 5V supply for the rf. 
p.c.b. and an audio amplifier to hear what 
it produces. A couple of voltage tests will 
indicate whether all is well. Pin 6 on ICI 
Should have 1.5V on it. The collector of 
TRI should be around 1V. The drain of 
TR2 should read about 2V. 

Leave out the CIO link wire and the 
ZN416 should work as a TRF receiver. 
Swinging VCI across the range should 
bring in plenty of “short wave type”’ noise 
and one or two strong broadcast stations if 
it is working correctly. 

This part of the spectrum can be quiet at 
times so connect a few feet of wire to the 
“hot” end of VC1 (or the high “*Z” input) if 
needed. Note that the “cold” end of LI is 
not at d.c. ground so that for an external 
“earth” connection a series 100p capacitor 
may me needed. 


SETTING THE 
BAND 


The best way to get to the required band 
is to set a modalated signal generator on 
say 3.7MHz and find the signal with VC1. 
Backing off the generator should reveal 
good sensitivity and a quite critical setting 
of VCI which covers a wider range than the 
80m band. Some s.s.b. stations may be 
received at this stage but will be unintel- 
ligible without the CIO. 

To set up the CIO connect the wire link 
and set VRI near the low end of its track. 
Set the signal generator to 3.8MHz. Set the 
tuning potentiometer to the high frequency 
end, that is with maximum tuning voltage 
output. Now adjust VC3 and the core of L1 
to get zero beat. 

Set the signal generator to 3.5MHz and 
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follow it down with the v.f.o. to make sure 
the whole band is covered. VC2 and LI 
may be adjusted to get most of the band in 
the higher tuning voltage range. The tuning 
dial can be calibrated at least every 5OkHz 
or so. The scale will not be linear being 
compacted at the low end. 

Swinging the aerial tuning capacitor 
across the range will produce a quieting 
effect as the CIO is tuned in. The correct 
setting will be a compromise between 
having sufficient carrier to match the 
incomming s.s.b. and avoiding desensitis- 
ing which takes place at high CIO levels 
due to the a.g.c. reducing the rf. gain. 

A good setting for CIO level is where an 
increase in noise is heard when VC1 
is peaked on frequency. A degree of 
microphony is normal at the best setting. 
As you tune around the band VC1 will 
need frequent resetting and it can be left off 
tune as a means of r.f. gain control. 


CONCLUDING 
REMARKS 


A simple experimental receiver like this 
will inevitably have drawbacks compared 
to a state of the art engineering design. 
However there is scope for optimisation 
and experimentation with this approach. 

The receiver has been made to work on 
top band and 40 meters with excellent 
results. In fact the input tuned circuit 
can easily be made to cover all three 
bands without switching by using a 500pF 
capacitor for VC1. In this case the third 
harmonic of the oscillator is sufficient to 
resolve 40 meter signals, so again no 
switching is needed. 

A very simple three band receiver can be 
made in this way. This approach does how- 


ever produce rather too much carrier for 
top band. 

A ferrite rod aerial is an excellent receiver 
of TV timebase harmonics. The best way to 
cure this is to switch the TV to the off posi- 
tion! 

The skirt selectively of a single tuned 
circuit is not so good and at times there 
may be some sensitivity to strong short 
wave broadcast stations which are way 
outside the band. Any a.m. signal reaching 
the detector will be demodulated. Extra 
tuned circuits are the answer here. 

Late mixing in this fashion is con- 
trary to current engineering practice and 
there will be considerable intermodula- 
tion. The signal levels at the input should 
therefore be kept as low as possible as 
with more up market receivers. A one 
kilohm potentiometer in the low im- 
pedance input line will help if a full sized 
aerial is in use. 

A simple way of coupling signals into the 
unit is to place the ferrite rod close to the 
main a.t.u. coil when sufficient r.f. will be 
picked up. The sensitivity should be much 
better than most d.c. receivers due to the 
pre-detector gain. 

The small amount of a.g.c. claimed for 
the ZN416 means that the listener will still 
be subject to the large, short term and 
medium term (night to day) signal varia- 
tions on the band. At low signal (day) times 
a better aerial will be needed. 

It was never intended to use the Ginger- 
nut as a companion to a transmitter but 
in the light of experience it has the poten- 
tial to fulfil the receiver needs of a low cost 
QRP (low power) setup. This is particularly 
so if some audio tailoring is added and per- 
haps a filter for c.w. O 
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REPORTING 





AMATEUR RAID 


Tony Smith G4FA 


DEREGULATION 

As from 1st October, 1990, Canadian 
amateurs are permitted to use any 
mode or emission on any amateur 
frequency, subject only to maximum 
emission bandwidths, defined for each 
band, up to 1.215 GHz, above which the 
bandwidth is ‘‘not specified’. This allows 
the Canadians to use new technologies 
as soon as they become available without 
waiting for government regulations to 
implement them. ; 

Another deregulation, which initially 
caused alarm in the USA, has resulted in 
the traditional sub-bands allocated to 
specific modes disappearing. According 
to the W5Y/ REPORT of 1 November 
however, this has not so far resulted in 
the anticipated chaos breaking out. 

“While amateurs may now use any 
mode on any band (including voice on 
historically CW spectrum)”, says the 
report, ‘Canadian amateurs are univer- 
sally observing the traditional mode 
sub-bands as requested by their amateur 
organizations.” 

Band-plans, which divide amateur 
bands into sections allocated to or shared 
between specific modes, are compul- 
sory in the USA but are merely a 


—“‘gentleman’s agreement” in many other 


countries, including the UK. Their pur- 
pose, amongst other things, is to ensure 
that modes likely to cause interference to 
each other are kept apart. Most operators 
respect the sense of this arrangement but, 
as in most activities, there are always a 
few who see no need to observe such 
agreements. 


TRIP TO EGYPT? 


The latest issue of “Egyptian Echos” 


newsletter of EARS, the Egypt Amateur 
Radio Society, announces a nice idea 
for those contemplating a visit to Egypt. 
“EARS thinks that foreign amateurs 
would feel more at home when accom- 
panied in Egypt by fellow amateurs than 
when accompanied by representatives 
of commercial travel agencies. If there is 
enough interest from foreign amateurs, 
EARS could arrange a deal for, say, a 
bus load of them during the Christmas 
vacation or the next summer.” 

At present foreigners are not allowed 
to transmit from Egypt so the trip 
would be purely for fun and sightsee- 
ing. Enquiries about this proposal 
should be addressed to Dr Hamed 
Nassar SU1HN, PO Box 1578, Alf 
Maskan, Cairo, Egypt. 


HINTS AND KINKS 

“QST”, the journal of ARRL, America’s 
national society, the American Radio 
Relay League, has a monthly column 
called “Hints and Kinks’ containing 
readers’ gimmicks, gadgets, equipment 
modifications, circuits, and so on. Since 
1933, these ideas have been brought 
together in an occasional publication, 
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“Hints and Kinks for the Radio Amateur’, 

and | have just been browsing through 
the 12th edition, 1989, which includes 
items which have appeared in QS7 since 
the last edition of the book was pub- 
lished in 1982. 

Although about 25 per cent of the 
items relate to radio transmission and 
are of interest mainly to licensed 
amateurs, there is much in this volume 
of interest to shortwave listeners or 
other electronic hobbyists. Chapter one, 
“In and around the Station’, for 
instance, contains a home-made equi- 
pment stand and an operating table, 
hints on extending the life of calculator 
batteries, a burglar alarm, dust covers for 
equipment, and advice on types of fire 
extinguisher to use on electronic ap- 
paratus. 

Chapters two, three and four cover 
transmitting, receiving, Morse topics, com- 
puters and digital modes, while Chapter five 
provides a good selection of antenna and 
feeder designs, modifications to existing 
installations and construction and match- 
ing hints. There is even advice on how to 
keep birds off antennas! 

Workshop hints for the constructor, in- 
cluding improving soldering techniques, 
making low value capacitors from ribbon 
cable, making circuit boards with copper- 
foil tape, using a pair of pliers as a vice 
to hold small components (by stretch- 
ing an elastic band round the handles!), 
and various methods of tapping coils are 
given in chapter six. 

The remaining chapters contain ideas 
and practical applications for v.h.f. and 
u.h.f. operation; power supplies, includ- 
ing tips on converting old _ battery 
chargers to power supplies, restoring 
NiCads and using 35mm film cans as 9V 
battery holders; and a final chapter of 
“Miscellanea”, which includes a world- 
time-finder slide rule. 

Although this is an American publica- 
tion, the use of unfamiliar circuit lay- 
outs or nomenclature is no real disad- 
vantage. For those who like experiment- 
ing, making electronic devices from the 
contents of their spares box or from 
everyday items lying around the house, or 
improving the performance of existing 
equipment, this 160-page ideas book is 
for them. 

Obtainable from the Radio Society of 
Great Britain (Publications), Lambda 
House, Cranborne Road, Potters Bar, 
EN6 3JE, its price (for non-members) is 
£5.75 including p&p. 


WARC COUNTDOWN BEGINS 
National amateur radio societies 
around the world are preparing for the 
1992 World Administrative Radio Con- 
ference (WARC) which, among other 
matters, will have authority to re-allocate 
international frequencies currently allo- 
cated to amateur services. Specific 
proposals from individual countries must 





be submitted eight months before the 
Conference convenes on 3rd February 
1992, but the Administrative Council of 
the International Amateur Radio Union, 
met in Boston, USA, last July, to review 
the broad aspects of the agenda to assess 
its possible impact on the hobby. 

The greatest threats could be to 
the 3.5MHz, 7.0MHz, 10.1MHz, and 
14.0MHz bands due to possible expan- 
sion of the present exclusive allocations 
for h.f. broadcasting. The 144MHz and 
420MHz bands could be affected by 
low-orbit mobile service satellite services 
seeking spectrum to share with existing 
services.The microwave bands are also 
expected to be subject to pressure from 
new or expanded services including 
satellite sound broadcasting, public land 
mobile telecommunications systems, an 
aeronautical public correspondence serv- 
ice, mobile satellite services, and high 
definition satellite TV broadcasting. 

The IARU has established a regular 
exchange of information and news be- 
tween all national societies with the in- 
tention of producing documentation for 
the Conference on the value of amateur 
radio to the world community. At the 
same time individual societies are seeking 
to persuade their government delegations 
to take account of the importance of 
amateur radio when considering their 
position on the various proposals to be 
discussed at WAAC 92. 

During every radio conference amateur 
radio is threatened in one way or another, 
which is why national societies, linked 
together by an international organisation, 
are sO important to the hobby. 


WHY EXTRA BROADCAST 
FREQUENCIES? 

In the USA the FCC recently sought 
comments from interested organisations 
on matters to be covered by the WARC. 
According to the W5Y/ REPORT, several 
commentors questioned the need for ad- 
ditional h.f. broadcast allocations follow- 
ing political changes in the Soviet bloc. 

ARRL commented that some hf. 
broadcasters unnecessarily use several 
frequencies simultaneously to increase 
the probability of reception in _ target 
areas. They suggested that this practice 
can be self-defeating, producing co- 
channel interference, and concluded that 
if broadcasters reduced the number of 
simultaneous transmissions better recep- 
tion would result. 

They also suggested that, as propaga- 
tion changes hour by hour, broadcasters 
should move to real-time dynamic sig- 
nal selection methods rather than rely 
on propagation predictions and pub- 
lished schedules. According to ARRL, 
monitoring of reception in the target 
area with immediate feedback to the 
broadcaster would reduce interference by 
de-activating frequencies that cannot be 
heard in the intended reception area. 
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Whether your requirement for surveillance equipment 
is amateur, professional or you are just fascinated by 
this unique area of electronics SUMA DESIGNS has 
a kit to fit the bill. We have been designing electronic 
surveillance equipment for over 12 years and you can 
be sure that all of our kits are very well tried, tested 
and proven and come complete with full instructions, 
Circuit diagrams, assembly details and all high quality 
components including fibreglass PCB. Unless other- 
wise stated all transmitters are tuneable and can be 
received on an ordinary VHF FM radio. 








The UK Distributor for 
Standard Toroidal Transformers 


°106 types available from stock 
*Sizes from 15VA to 625VA 
¢Dual 120v primaries allowing 110/120v 
or 220/240v operation 













UTX Ultra-miniature room transmitter. Smallest room transmitter kit in 
the world! Incredible 10mm x 20mm including mic, 3-12V operation, 500m 





STEEL DISHED 












WASHER PII epced tates tari sencacouncosseein atceusiepibsantteatsdeneedetna nea eecatt GAC we latnoensbeoe £15.95 
OUTER MTX Micro-miniature room transmitter. Best selling micro-miniature 
INSULATION room transmitter. Just 17mm x 17mm including mic, 3-12V operation, 1000m 
ssc iy sss cas aeteonas nel cas cineees vectrcain tel adennSecnencaneaaa Neohetnnieaihids £12.95 
STX High-performance room transmitter. High performance transmit- 
: NEOPRENE ter with a buffered output stage for greater stability and range. Measures 
ieee . WASHERS 22mm x 22mm including mic. 6-12V operation, 1500m range................. £14.95 
G VT500 High-power room transmitter. Powerful 250mW output providing 

INSULATION We Py excellent range and performance. Size 20mm x 40mm, 9-12V operation. Range 

Nl | BO esate cy ieaeote ectdeesots tensive oecitap nn eco) nceagntebnndecpeecieasasa aceon el £15.95 

PRIMARY ~ : ; ; 

WINDING LP VXT Voice activated room transmitter. Triggers only when sounds are 
detected. Very low standby current, variable sensitivity and delay with l.e.d. 
indicator. Size 20mm x 67mm, 9V operation, 1000m range...............ee £18.95 

SERIES S SERIES | SEC Ss : 
NO. NO. VOLTS QTX180 Crystal controlled room transmitter. Narrow band FM transmit- 
03010 53011 | 949 ter for the ultimate in privacy. Operates on 180MHz and requires the use of a 
03011 53012 | 12412 scanner receiver or our QRX180 kit (see catalogue). Size 20mm x 67mm, 9V 
03012 £18.80 | 53013 | 15415 COERTIOTY, TOO CBG sesso escico tes ctscl veacinn da osopsdsouisnteciaanideincarsesiececasn £39.95 
03013 93014 | 18+18 SCRX Subcarrier scrambled room transmitter. Scrambled output from 
03014 : ne st this transmitter cannot be monitored without the SCDM decoder connected to 
nae ’ a 30330 receiver. Size 20mm x 67mm, 9V operation, 1000m range...............:ccee £21.95 
03017 53018 | 35+35 SCDM Subcarrier decoder unit for SCRX. Connects to receiver earphone 
53026 | 40+40 socket and provides decoded audio output to headphones. Size 32mm x 70mm, 
53028 | 110 ; FS TW ODOT sive ssehnsas used atid vnaaenevidcauntceceehletindsidetens acide eee £21.95 
cet a HVX400 Mains powered room transmitter. Connects directly to 240V a.c. 
>O5VA 63012 | 12412 supply for long term monitoring. Size 30mm x 35mm, 500m range.......... £18.95 
63013 | 15415 ATR2 Micro size telephone recording interface. Connects between tele- 
£20.60 | 63014 | 18418 phone line (anywhere) and cassette recorder. Switches tape automatically as 
63015 | 22+22 phone is used. All conversations recorded. Size 16mm x 32mm. Powered from 
63016 | 25+25 ; PPEU Fis caseiigsi lesan ah stetaiahashocrastegttted Acasa canara eens ata cia Boece deena £12.95 


at Bee UTLX Ultra-miniature telephone transmitter. Smallest telephone trans- 


63026 | 40+40 mitter kit available. Incredible size of 10mm x 20mm. Connects to line (any- 
63025 | 45445 where) and switches on and off with phone use. All conversations transmitted. 
63033 | 50+50 ; Powered from line, 5008 Farge... ic Re lessidiecssecbcccesseserssnssdessensensnnacens £14.95 


63028 | 110 TLX700 Micro-miniature telephone transmitter. Best selling telephone 
63029 | 220 ; transmitter. Being 20mm x 20mm it is easier to assemble than UTLX. Connects 
63030 __| 240 ; to line (anywhere) and switches on and off with phone use. All conversations 


300VA nee: ; transmitted. Powered from line, 1000m range........c.ccccccscsesesesseseecsesesecscseees £12.95 
$22.45 ad STLX High-performance telephone transmitter. High power telephone 


5425 transmitter with buffered output stage providing excellent stability and perfor- 
30430 mance. Connects to line (anywhere) and switches automatically with phone 
35435 use. All conversations transmitted. Powered from line. Size 22mm x 22mm, 
40+40 POO RI ics bid sats incdesiaccwwcds iors hades ete Saveistondnnaccotneddennsccded: £15.95 


45+45 TKX900 Signalling/tracking transmitter. Transmits a continuous stream of 
rea audio pulses with variable tone and rate. Ideal for signalling or tracking pur- 
290 poses. High power output gives range up to 3000m. Size 25mm x 63mm, 9V 


540 i eerie races d hciallns oes asenas ieee gran seen ces asteceseee aaah crasaaliaeeiaibd £21.95 


CD600 Professional bug detector/locator. Multicolour bargraph readout 
of signal strength with variable rate bleeper and variable sensitivity used to 
detect and locate hidden transmitters. Switch to AUDIO CONFIRM mode to 
distinguish between localised bug transmission and normal legitimate signals 
such as pagers, cellular, taxis etc. Size 70mm x 100mm, 9V operation......£49.95 


x &k xk SPECIALK kx 


DLTX/DLRX Radio control switch. Remote control anything around your 
home or garden, outside lights, alarms, paging system etc. System consists of 
a small VHF transmitter with digital encoder and receiver unit with decoder 
and relay output, momentary or alternate. 8-way d.i.l. switches on both boards 
set your unique security code. TX size 45mm x 45mm, RX size 35mm x 90mm. 
Both 9V operation. Range up to 200m........ Complete system (2 kits) £49.95 
Individual transmitter DLTX ooo. ccccccceecssccsscesscessseceseesrsaes £18.95 
| ErRCEAVICEINAT FOCOIVOT DOL PK 5. iis iieissickascescSecscssszsnisnussesesvacssadveseeivosavsacsseecones £36.95 
a A build-up service is available on all of our kits if required. 

Prices include VAT and carriage UK customers please send cheques, PO's or registered cash. Please add £1.50 
per order for P&P. Goods despatched ASAP allowing for cheque clearance. 
hilly Je abel yal sterling sect gt le £5.00 per order for ship- 
. . . ment. Credit card orders welcome on 71 

Quantity silat available on request OUR LATEST CATALOGUE CONTAINING MANY MORE NEW 


Write or phone for free Data Pack SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST CLASS 


SUMA DESIGNS 
THE WORKSHOPS 0827 








Jaytee Electronic Services 


143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL 
Telephone: (0227) 375254 Fax: 0227 365104 


95 MAIN ROAD 
BAXTERLEY, Nr ATHERSTONE 
WARWICKSHIRE CV9 2LE 714476 
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Hobbykit 


JUST A SMALL SELECTION 
FROM OUR RANGE OF 


OVER 120 KITS 

Kit No Description 

1001 0.2 WATT FM TRANSMITTER..............00000.00. 
WOOK, EGET GVVIY GN sees cccecspcsn cecseesoanseasasesnerseantns 
1006 800 WATT MUSIC-TO-LIGHT........000000 
1009 1 WATT FM TRANSMITTER...............0000000.0. 
TOTT MOTORBIRE ALAR Weiseessccccscisccstssserierecncesessves 
1013 AM-FM-VHF RECEIVER.............0..000c eee 
1014 3x700 WATT WIRELESS MUSIC-TO-LIGHT. 
1O1G. GUDTAR PREMBEO bcctiecicicenionncneommcous 
WOZ0 90 INT © PIE iicccsctgetecicvdentdixarscrcceuvianenns 


M022. METAL DETECTOR vesiiesiictissrmastsnrvccmeniereaaass 

1026 «RUNNING LIGHT Siecccitiesesicncticssmntcasoscsevene 

1028 4WATT FM TRANSMITTER........ ee. 

1029 4SOUNDS ELECTRONIC SIREN.................... 

WOR FG I saiceteptc trace rpacacerer opera aromrorpneue 

1034. CAR BATTERY CHECKER isscissessssesssnccnsnnneesenss 
1036. TRANSISTOR TESTU CR isissscsssodsconeasssacessnveraeesass 3.75 


1037 
1038 
1044 


DISCO STROBE LAGE GE piscssiscssencisapsenseyretrsonavens 
AM-FM AERIAL AMPLIFIER.......0000000 0. 
GRAPHIC EQUALIZER cccisicssesimecanracvtearecmaars 


1045 SOUND EFFECT GENERATOR sicicciiecciscotstaccs 6.66 
TORT SOUND BCH asa s icc ccpepscaesseeait cusntanvcenseneee 9.58 
1049. ULTRASONIC RADAR 0 soscnsiccissncesiccrcntssccrnssions 14.98 
1055 FM RECEIVER USING TDA7000..................... 12.49 
T1059 TELEPHONE AMPLIFIER uescciccecccsmsasecouccva 8.33 


1065 INVERTER 12V D.C. TO 220V ALC. civaisiansscesce: 20.82 
1069 12V D.C. FLUORESCENT TUBE UNIT............ 5.42 
WO OA, aaeciceracrscecstecs erp geen crite cyano tke acaeteeestee 6.24 
1074 DRILL. SPEED CONTROLLER 20... icsccscricnncssvcs 4.99 
17075. -ELECTRONIC DICE WITH LEWD, Siscccccsstcceices 6.66 
1084. . TV LINE AMPLIFIER siseiccecestcissseiccrnndeiecees 3.34 


1081 © GUITAR PRE=AMPLIFIER wisc.ccicccnierossicccssassssennt 7.50 
1098 DIGITAL THERMOMETER WITH 

Oa 3 Ie 8 | pcg M9 Geen rer ere ern ere ore ser er 20.82 
Te gs i ES OS | 0 | eee ee or ne Serr ene rere 3.7/5 
TTI. “BRB C RONG CO CW ciatetyeet cgrasetocsrrerainsecuenens 7.50 
1117. TV PATTERN GENERATOR............00 ee = a 
1119 TELEPHONE LINE RECORDING..................... 4.16 
1122 6 TELEPHONE CALL RELAY viaccess sscscesiesiecassyiccast 6.66 
BIZ BUR OG Bee aca herterstiecopeeueetuctorceeedtanes 4.99 
1125 TELEPHONE LOCK.....:::.2 ee 6.66 
1129 NEGATIVE ION GENERATOR............0. 14.16 
1130: TELEPHONE “BUG DETECTOR wc. cesciesecisene 3.34 


1133 
1203 


STEREO SOUND = 1O-LIGEIE vccaccicecemcsivensetent 
MINI FM TRANSMITTER WITH MIC. 
(SUPPLIED READY ASSEMBLED)................. 4.16 


All kits contain a Silk-Screened high quality p.c.b., 
components, solder, wire and FULL instruction sheet. 


Plastic boxes with silk screened front panels 
are available for some of the kits. 
Full details are given in our catalogue. 


ALL PRICES 
* INCLUDE vat * 


UK Orders: 
Add £2.00 carriage 


Europe & Eire: 
Deduct 15% VAT 
(divide price by 1.15) 
Add £5.00 carriage. 


Outside Europe 
Deduct 15% VAT 
(divide price by 1.15) 
Add £10.00 carriage. 





116 












DIGITAL LCD METER 


Major features include: 


* Upto20AACandDC x 30 position rotary 
switch 
* Push button ON/OFF 


* DC volts up to 1000V 
* AC volts up to 700V rar 
* HFE and Diode Testing » Complete with leads, 
* 3% digit LCD display battery 


M-3800 Digital Multimeter 
£32.20 


LOGIC 

PROBE 

* Use on TTLor CMOS 

* Detect pulses of 25nS 

* LED Indicators 

* 2 Tone sounder 
LO-PROBE 


ECONOMY 
MULTIMETER 
* Upto10A DC 
* Diode Testing 
* DC 200V/AC 500V 
* 3% digit LCD display 
* Leads and Battery 


EC-METER £14.38 £9.14 








Economy Side Cutters...... Heavy Duty Long Nose 






Economy Top Cutters ...... £2.13 PGIS opketeessteseanee, £2.60 
Economy Pliers.................. £2.13 Heavy Duty Bent Nose 

Light Duty Cutters............ £161 PGES secczepectsciriectienaietenss £2.60 
Automatic Wire Striper.....£3.34 Butane Gas Pencil Torch..£5.00 






Mains Soldering Iron Crimping Tool........0....... £1.84 
DW cues £6.84 ; 

De-Soldering Pump.......... £2.88 eulaneerSme Dee 20) 

De-Soldering Braid........... £0.58 Ring oe ee £0.62 





6 Piece Screwdriver Set....£5.69 
7 Piece Screwdriver Set....£6.33 












Spade _ i Red...................... £0.62 


ee eee enna seen eeees 





8 Piece Screwdriver Set....£7.76 
PVC Tape (Assorted 


were eee ee eee ee eee eee) 


Pack Large & Small Knife. £0.83 


Tweezer Set (Set of 4)......£3.80 OC ras sascvarainccanes £0.62 
Heavy Duty Side Cutters..£2.60 


xx JUST ARRIVED xx 


Twin 360K 5.25” Floppy Disc Drive complete with 

Power Supply. Enclosed in a professional white case 

complete with mains lead. Connections are via a 37 
Pin ‘“’D” Socket. Full connection details supplied. 
TWIN FDD +PSU 


wee w ee seeeesereeene 








For comprehensive details of all our 

tools, test equipment and electronic com- 

ponents please see our catalogue. Please 
follow the information given below. 


For acomprehensive 
Kit Catalogue plus our 
new Tools, Test 
Equipment and 

omponent Catalogue 


081 *oO8 Ane ee © please send an A4 


UNIT 19 
CAPITOL INDUSTRIAL PARK 
CAPITOL WAY 
LONDON NW9 0EQ 
FAX NO: 081-205 0603 


VISA 





envelope stamped: 


£0.45 
Europe & Eire: 
£1.00 
Outside Europe: 
£2.75 
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ROBOT OUNDUP 


Nigel Clark 


SHOW OF ACTIVITY 

The implementation of the National 
Curriculum in design and technology in 
September set off a flurry of activity in 
the companies supplying equipment to 
schools. Almost without exception the 
reason given was the need for teachers 
and pupils to have the proper equipment 
to make sure that the National Curriculum 
requirements were met. 

This was reflected at the Design and 
Technology Education Show at the Na- 
tional Exhibition Centre in Birmingham 
last autumn, which was the biggest in its 
13-year history in terms of exhibitors and 
visitors, with more than 200 and 9,500 
respectively. 

There were a number of new develop- 
ments in the robotic and control technol- 
ogy area particularly in the kits on of- 
fer. NES Arnold, created by the takeover 
by Nottingham Educational Supplies of 
EJ Arnold, was promoting the Microtec 
control and output packs and the Tech- 
nology Clixi kit. 

Penn Pax launched the TacTic Active 
range of kits and Lasy added motors to its 
collections of plastic components. Unilab 
introduced its Beaver Primary Technol- 
ogy series. 

Microtec’s control pack is based 
around Calsystems’ Microtec interface for 
BBC microcomputers and includes heat, 
light and moisture sensors, multi-level 
control software and a user guide. 

Joe Kellett, a Leeds teacher who 
developed the pack with the help of some 
of his colleagues, said that it was 
intended for younger pupils. The inputs 
and outputs had been kept to a minimum, 
with six Outputs and up to four inputs, to 
keep the interface simple. 

The simplicity theme extended to the 
software which had _ different levels 
allowing pupils of differing ages and 
abilities to use the interface and sensors. 
All levels are compatible with each other 
enabling programs written in the simplest 
level to be extended in the higher levels. 

The complete Microtec control system 
comes for a price of about £150. An 
Output pack has also been produced 
for about £16. It contains two 
motor/gearbox units, wheels and axles, 
bulbs and bulb holders and a buzzer. 

The new packs have been added to 
the existing sensor pack, which has been 
available from Arnold for some time at a 
cost of a little less than £100. In essence 
it is the control pack without the con- 
troller as it has a large range of support 
material as well as the three sensors. 

Technology Clixi is a small expansion 
of the Clixi set of modelling components. 
The main change is the improvement of 
the two types of gear and axles and 
wheels and the inclusion of parts needed 
for a differential. 

Previous kits contained toothed 
wheels but in the new set the ratios of the 
various wheels have been calculated so 
that they can be combined to form gears. 
However the kits do not include motors 
or wiring. 
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To go with the extended kits 
workcards have been’ produced to 
stimulate ideas for models which can be 
built. 


WORKSHEETS 

Further design and technology ideas 
have been provided by NES Arnold in a 
series of booklets written with the Na- 
tional Curriculum in mind, being most 
suitable for the five-to-13 age range. 
Under the general heading of Teaching 
Technology they include a series of sug- 
gested activities for the children matched 
by a companion teachers’ guide which 
expands on the themes of the sugges- 
tions. 

The company is also packaging 
ProCom’s SEO controller for the schools 
market. At a cost of about £100 the pack 
contains the controller, a teacher's guide, 
instruction cards and poster and planning 
sheets. 

Penn Pax Products has created TacTic 
Active Technology which consists of a 
variety of large plastic components said 
to be ideal for the National Curriculum in 
mathematics and science as well as Craft, 
Design and Technology. 

The components include basic rods 
and connectors with wheels, gears, 
pullies and drive belts from which large, 
impressive constructions can easily be 
made. There are no motors because the 
size of the kit would require such a large 
amount of power that the cost would be 
prohibitive. Motion can be_ provided 
manually by handles. 

The kits come in three sizes, more than 
150 components at £55, more than 300 
for £105 and more than 450 for £155. 
They are available from Commotion. 

The TacTic kit is so new that the ac- 
companying literature has not been com- 
pleted. Building instructions come with 
the kits but the intended worksheets to 
give teachers ideas on how best to use 
the equipment are not yet ready. 








Not to be left out in the great 
curriculum rush, Lasy, the German kit 
distributed here by Spectrum Educa- 
tional Supplies, has added motors to its 
range. The motor kit includes designs 
for a number of mobiles, including 
cranes and vehicles of various types. 
The motors are controlled by a simple 
on-off switch but a new switch is being 
developed which should be ready in the 
next few months. 

Meanwhile, Proops Distributors has 
dropped its Perci robot arm, but at the 
same time has been extending its range 
of kits. Perci was the electro-mechanical 
arm designed to show that a simple 
repetitive procedure could be carried out 
without the need for computer control. 
However it did not prove popular. 


OPEN-ENDED 

Finally, Unilab has introduced the 
Beaver Core Resource. It is a ‘‘self 
contained workpack”’ of tools, materials, 
teacher books and pupil reference cards, 
which aims to enhance current primary 
school design and technology. 

It has all the usual components and 
teacher and pupil information except 
that it does not contain plans for 
models. This, it was said, is because it 
does not fit in with the open-ended 
problem-solving approach adopted by 
the company. The major area of dif- 
ference with other kits is the inclusion of 
necessary tools such as saws and 
special jigs. 

The resource was developed by Unilab 
and the National Council for Education 
Technology. Before its launch it was 
tested extensively in the north west of 
England and a casebook of experiences is 
included in the teacher information. 

Further work is being carried out to 
supply other modules for motor, power, 
electronic and computer control. The 
core resource is available for a little less 
than £200. 


Microtec’s contral pack is based around Calsystem’s interface for BBC micros. 
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Teach-In ‘97 Project 

















MIKE TOOLEY BA 


The third constructional project 
to accompany our Design Your 
Own Circuits series takes the 
form of a Bench Amplifier/Signal 
Tracer. This simple but versatile 
unit provides a means of 
amplifying low-level auaio signals 
and can prove to be an invaluable 
fault finding aid in coryunction 
with a wide variety of audio and 
radio circuits. As with all of the 
practical constructional projects 
in this series, anumber of 
modifications are suggested so 
that the more intrepid 
constructor can custorise the 
unit to his or her own particular 
reguirements. 





BENCH AMPLIFIER’ 
SIGNAL TRACER 





HEN bench testing audio and radio 
WY <xipmen one often realises the 

need for a means of listening to the 
signals which are present in the various 
stages under examination. In order to ex- 
amine signals in this way, all that is re- 
quired is an audio frequency amplifier and 
loudspeaker together with a means of at- 
tachment to the equipment under test. 

This approach to fault finding has much 
to commend it, not least of which is that it 
provides a highly cost-effective alternative 
to the use of an oscilloscope. Indeed, when 
tracing signals from one stage to another, 
one is seldom concerned with absolute 
values and thus the measuring capability of 
an oscilloscope is rarely necessary. 

Our bench amplifier/signal tracer thus 
makes a_ valuable addition to any 
workshop. The unit can be built for a very 
modest capital outlay yet will repay the 
investment many times over by greatly 
speeding up the testing process. 


CIRCUIT 
DESCRIPTION 


The block diagram of the Bench 
Amplifier/Signal Tracer is shown in Fig. 1. 
In order to minimise loading upon the 
circuit to which the unit is connected, the 
unit can be switched to cater for either high 
or low impedance inputs. In the former 
case, a high-impedance (unity gain) buffer 
stage is introduced in the input signal path. 

Gain and tone controls are provided in 
order to cope with a wide range of input 
signal amplitudes and characteristics. The 
tone control, in particular, allows the user 
to “roll-off” the high frequency response at 
frequencies between 4kHz and 10kHz, thus 
reducing the high frequency content of a 
signal which may, in some cases, be exces- 
sive. 

The complete circuit of the Bench 
Amplifier/Signal Tracer is shown in Fig. 2. 
An n-channel field-effect transistor, TR1, 
acts as a high-impedance unity gain input 
buffer. The output of the buffer amplifier is 
applied, together with the direct (low- 
impedance) input to the input selector 
switch, S]. VR1] and VR2 act as tone and 
gain controls respectively whilst ICI (a 
TBA820M) provides the necessary voltage 
gain and power amplification. 

Resistor R4 sets the overall voltage gain 
of IC1 whilst C9 provides boostrapped 
feedback. C8 ensures unconditional high 
frequency stability and R6/C7 act as a 
Zobel network across the output of the 
power amplifier stage. The supply rail is 
decoupled at high and low frequencies by 
means of C1! and C12 respectively. 
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Specification 
Output power: 
Frequency response: 


Sensitivity: 
Maximum d.c. level 
at the input: 
Voltage gain: © 
Input impedance: 


1W r.m.s. into 4 ohm (9V supply) 

50Hz to 10kHz at -3dB (max. treble) 
50Hz to 4kHz at -3dB (min. treble) 
50mV pk-pk for 1 W output (either input) 


100V (either polarity, either input) 
150 approx. 
1M (high-Z input) 


10k (low-Z input) 


Supply voltage: 9V 
Supply current: 


23mA (standby) 


270mA (full output) 


INPUT BUFFER/IMPEDANCE 


, CONVERTER 
HIGH -Z INPUT 
8 
LOW-Z 
LOW -Z INPUT 


TONE & 
GAIN 
CONTROLS 


POWER AMPLIFIER 


LOUDSPEAKER 





Fig. 1. Block diagram of the Bench Amplifier/Signal Tracer 





Fig. 2. Complete circuit of the Bench Amplifier/Signal Tracer 


The circuit operates from a single posi- 
tive supply rail of nominally +9V. This 
supply may be derived from dry batteries 
or from a suitable mains adapter (the unit 
will operate successfully from any regu- 
lated d.c. supply capable of delivering an 
output in the range 6V to 12V). 


CONSTRUCTION 
Construction of the Bench 
Amplifier/Signal Tracer is’ very 


straightforward and the vast majority of 
the components are assembled on a 
single-sided printed circuit board 
measuring approximately 54x 104mm. 
The layout of the printed circuit board is 
shown in Fig. 3. 

Components should be assembled on the 
printed circuit board in the following se- 
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quence; p.c.b. headers, d.i.l. socket, resis- 
tors, capacitors, and transistor. As with all 
of our projects, it is important to ensure 
that all of the components are correctly 
located. Furthermore, in the case of the 
polarised components (such as electrolytic 
capacitors, transistors and i.c.) it is ab- 
solutely essential to ensure that each com- 
ponent is correctly orientated. 

When construction of the printed circuit 
board has been completed (and before 
inserting IC1 into its socket) it is well worth 
carrying out a careful visual check of 
both the upper and lower sides of the 
board. The upper (component) side of the 
printed circuit board should be examined 
to ensure that the components have been 
correctly located whilst the lower (cop- 
per track) side of the board should be 


COMPONENTS 


Resistors See 
SHOP 
TALK 


Page 
R7 470 
All ZW +5% carbon film 


Potentiometers 
VR1 5k lin. p.c.b. mounting 
VR2 10k log. p.c.b. mounting 


Capacitors 
CP 
C11 100n 100V polyester (3 off) 
10, radial elect. 16V 
11 miniature polyester 100V 
100y radial elect. 16V 
(2 off) 
220 radial elect. 16V 
470n radial elect. 35V 
1000n radial elect. 16V 


Semiconductors 
TR1 2N3819 
IC1 TBA820M 
D1 red l.e.d. (with mounting 
bezel) 


Miscellaneous 
S1 SPDT miniature toggle 
switch 
$2 DPDT miniature toggle 
switch 
LS1 4 or 8 ohm 4" speaker 
PL1 7-way straight p.c.b. header 
(0.1”’ pitch) 
PL2 6-way straight p.c.b. header 
(0.1°’ pitch) 
SK1 Phono socket (red) 
SK2 Phono socket (black) 
Enclosure ABS enclosure (measuring 
220 x 230 x 7Omm approx. see 
text); printed circuit board available 
from the FE PCB Service order code 
EE725; plastic p.c.b. fixing pillars with 
self-tapping No. 6 fixing screws (2 
required); snap-fit battery connector; 
8-pin low-profile d.i.l. connector; con- 
necting wire; fixings, etc. 


Approx cost 
guidance only 


£14 


plus case 





checked to ensure that there are no dry 
joints or solder bridges between adjacent 
tracks. This precaution will only take a few 
minutes to carry out but can be instrumen- 
tal in preventing much heartache at a later 
stage! 

When assembly of the printed circuit 
board has been completed, IC1 should be 
inserted into its socket (taking care to 
observe the correct orientation). 


HOUSING 


The bench amplifier/signal tracer should 
be housed in an ABS enclosure measur- 
ing approximately 220 x 230 x 70mm. The 
precise dimensions of the enclosure are 
unimportant provided adequate room is 
made available on the front panel and the 
unit is large enough to accommodate a 9V 
battery and loudspeaker of reasonable size. 

The front panel should be carefully 
marked out before drilling and cutting 
takes place. As usual, there is nothing 
particularly critical about the layout of the 
unit and constructors may wish to experi- 
ment with the location of the front panel 
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controls, input/output connectors and 
l.e.d. indicator. Fig. 4 shows the front panel 
layout and markings used tn the prototype. 

Once the front panel has been drilled 
to accommodate the controls and 
input/output connectors, the p.c.b. can be 
mounted (by means of the control shafts of 
VRI and VR2). The rear of the p.c.b. 
should be supported above the base of the 
plastic enclosure by means of two snap-fit 
p.c.b. mounting pillars. 


LOUDSPEAKER 


The loudspeaker should be mounted on 
the upper case half whilst the controls 
and input/output connectors should be 
located on the aluminium front panel of the 
enclosure. The loudspeaker will require a 
round hole of suitable diameter (830mm on 
the prototype). Such an aperture may be 
cut by means of a tension file and then filed 
(using a half-round file) to an exact circular 
profile. Alternatively, an adjustable tank- 
cutter can be used (such a tool was used in 
the construction of the prototype). 

As with last month’s project, use of a 
loudspeaker of relatively large size (i.e. 
4 inch diameter) is highly recommended 
since, in the author’s experience, smaller 
units are rarely satisfactory on the grounds 
of both sensitivity and sound quality. The 
loudspeaker should have an impedance of 
between 4 ohm and 8 ohm. 

A battery holder (for 9V battery or an 
equivalent number of AA size cells) can 
be manufactured from a simple L-shaped 
aluminium bracket secured to the base 
and/or rear of the case. 


IN TER- 
CONNECTION 


Connections to the printed circuit board 
should be made using two 0.1 inch pitch 
printed circuit board headers. A seven- 


SUPPLY OFF way header (PL1I) is used for the in- 
put connectors and input selector switch 

O © whilst a 6-way header (PL2) is used for 

ON HIGH -Z , the external speaker jack, I.e.d. indicator, 

EXT LS O/P and supply. The procedure for terminating 
A HIGH-Z1/P  LOW=2 I/P : the female connectors which mate with 


©) HE . the headers was described in the first of 


our constructional projects which appeared 
in the December 1990 issue of Everyday 
Electronics. 

Coloured stranded 0.1 inch pitch ribbon 
cable is used to make connections to the 
front and rear panels. The following colour 
Fig. 4. Recommended front panel layout coding is recommended: 
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SK2/PL2 





Fig. 5. Internal wiring of the Bench Amplifier/Signal Tiacer 


PLI 

Pin Colour Connection to: 

l Brown SK 1 (signal) 

2 Red SK 1 (earth) 

3 Orange S1 (high-Z input 
position) 

4 Yellow S1 (low-Z input 
position) 

5 Green S1 (selector) 

6 Blue SK2 (signal) 

7 Violet SK2 (earth) 

PL2 

Pin Colour Connection to: 

l Brown SK3 (signal) 

2 Red SK3 (earth) 

3 Orange D1 (cathode) 

4 Yellow D1 (anode) 

5 Green S2a (negative 
supply) 

6 Blue S2b (positive 
supply) 


The internal wiring of the bench 
amplifier/signal tracer is shown in Fig. 5. 


TESTING 


Before’ testing the Bench 
Amplifier/Signal Tracer, it is important to 
carefully check the wiring of the p.c.b. and 
front panel mounted components. A 9V 
supply should then be connected to the 
battery connector with a milliammeter 
inserted in one lead to the battery in order 
to measure the supply current to the unit. 
Now switch the unit on and measure the 
supply current. This should be in the range 
20mA to 28mA. If this is not the case, 
disconnect the supply and carefully check 
the wiring and p.c.b. 

If the supply current is correct, switch S] 
to the ‘“high-Z” position, turn both VR1 
and VR2 to their maximum clockwise 
position) and place a finger on the the 
signal connection of SKI. A loud buzz 
(mains hum) should be heard from the 
loudspeaker. 

Adjustment of the “gain” control (VR2) 
should alter the volume of the signal 
produced by the loudspeaker whilst adjust- 
ment of the “tone” control should alter the 
“sharpness” of the buzz. If no signal is 
heard, carefully check the wiring to PLI 
and PL2. 


MODIFICATIONS 


A number of useful modifications may be 
made to enhance the performance of the 
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basic Bench Amplifier/Signal Tracer. The 
suggestions made here are provided as 
“food for thought’ and should make a 
starting point for further development. 
Constructors are invited to report their 
own modifications to be incorporated in 
the Readers’ Feedback which will appear in 
the final part of our Design series. 


MAINS 
OPERATION 


The Bench Amplifier/Signal Tracer can 
be very easily adapted for mains operation. 


A suitable mains supply is the 723 variable | 


power supply module which appeared in 
Part One of the series. The output voltage 
control (VR2) should be set to provide 9V 
d.c. output whilst the current limit control 
(VR1) should be adjusted to approximately 
10 percent of its clockwise travel (i.e. ap- 
prox. |A current limit). 

The rectifier can be down-rated to a 2A 
type and the series regulator transistor 
can be mounted on the rear aluminimum 
panel of the unit (this should provide 
adequate heatsinking for the transistor 
as the supply current required by the 
Bench Amplifier/Signal Tracer unit is very 
modest). Fig. 6 shows the necessary circuit 
modifications. 


MAINS/BATTERY 
OPERATION 


If desired, the bench amplifier may be 
adapted for dual mains/battery operation 
with automatic changeover to battery 
operation in the event of supply failure or 
disconnection of the mains. The output of 
the mains supply unit should be increased 


to approximately 10V for use with this 
circuit modification. Fig. 7 shows the 
necessary changes to the circuit. 


INPUT PROBE 


When used for general signal tracing, the 
Bench Amplifier/Signal Tracer will benefit 
from some form of input probe which 






723 
REGULATED 
POWER 
SUPPLY 


Fig. 6. Modifications for mains opera- 
tion 


+10V 1N4001 


(FROM 723 
REGULATED 
POWER SUPPLY 
MODULE] 





Fig. 7. Modifications for dual mains/ 
battery operation 





Fig.8. Input probe 
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minimises the loading (both resistive and 
reactive) on the circuit under investigation. 
Such a probe can be easily constructed 
using the barrel of a fibre-tip pen, as shown 
in Fig. 8. 

Note that the cable from the probe to 
the unit should be kept to less than Im, or 
so, and that the cable should be of the 
coaxial type with the outer braid connected 
to earth/ground by means of an insulated 
crocodile clip. Note that the input probe 
should normally be used only with the 
high-Z input of the Bench Amplifier/Signal 
Tracer. 


RF PROBE 


When signals are to be traced in equi- 
pment such as a.m. radio receivers, it is 
often necessary to demodulate signals in 
order to recover the amplitude modulated 
audio information. This can be achieved by 
means of a diode probe such as that shown 
in Fig. 9. 

The construction of this probe is similar 
to that of the unit previously described 
however a larger diameter enclosure will 
usually be required in order to accomodate 
the additional components. It 1s important 
to note that the r.f. probe has a relatively 
low input impedance and it should nor- 
mally be used in connection with the 
low-Z input on the Bench Amplifier/Signal 
Tracer. 


SIGNAL LEVEL 
METER? 


Despite the fact that the Bench 
Amplifier/Signal Tracer is designed for 
qualitative rather than- quantitative 
measurements, the addition of a meter to 





Fig. 9. RF probe 


indicate signal level can be extremely 
useful in a number of situations (e.g. 
when adjusting a circuit to provide 
maximum gain). Fig. 10 shows how a 
level meter can be incorporated. 

The capacitor, C, determines the 
“hold” time of the meter whilst the 
variable resistor, VR, may be adjusted to 
determine the sensitivity of the arrange- 
ment (a S5kilohm component is recom- 
mended for a ImA meter movement 
whilst a 50kilohm preset should be used 
for a meter having full-scale deflection of 
100unA, or less). If desired, the meter 
scale should be calibrated against a 
known a.c. voltmeter however, in many 
cases, a simple relative indication of 
signal level will be all that is required. UJ 
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Fig. 10. Lever meter 








NEC V20 direct replacement for a 8088 
processor 8MHz brand new £10. Tel. 
(0423) 884009. 

UNWANTED COMPONENTS for sale. 
Good selection. Very cheap. Good 
quality/new. Tel. (0732) 356612 ask for 
Paul 


aul. 
WANTED service manual circuit Neal 102 
Mk. IIV cassette deck — loan to copy or 
purchase. J.V. Gibson, 4 Cotswold Drive, 
Garforth, Leeds LS25 2DA. Tel. (0532) 
873119. 

AMSTRAD CPC6128, CPC 464, monitor 
Atari 800XL, Atari drive £140. Stephen 
Cobbett, 17 James Road, Gt. Barr, Birmin- 
gham B43 5EU. 

YAESU FT-101 Mk2°> short wave 
transceiver includes morse filter, spare 
valves aiso S.E.M. tranzmaton A.T.U. £300. 
Phone Chris (0254) 773137 (Lancashire). 
SMALL U.V. unit for printed circuit board 
exposure £35. Phone Brighton 720203. 
BARGAIN: 20M Byte Winchester hard 
disk drive for BBC Master. Plus hardware 






MARKET PLACE 





for Econent £300 o.n.o. Sam Baker, 
High Street, Rowhedge, Colchester, eS 
CO5 7ES. Tel. (0206) 867693. 

PENPAL looking for friends in the field of 
Electronics — both male and female wel- 
comed. Krishna Kumar, No. 63 Jalan 23 
Kaw 3, Taman Klang Jaya 41200, Klang, 
Selangor, Malaysia. 

HP3311 FUNCTION GENERATOR 
£150. Fluke 8010A Bench _ digital 
multimeter £150. Good _ condition. 
Colchester (0206) 330269. 

WANTED user manual and circuit diagram 
for Commodore 8296 computer. Photo 
copies acceptable. Phone 092-825788. 
WANTED circuit diagram servicing infor- 
mation for Tandy Concertmate 500 
sampling keyboard. Costs paid. AS. 
McGuchan, 137 Belgrade Square, Coventry 
CV1 1GU. Tel. (0203) 550381. 

WANTED Electronics To-day International 
1979 Jan, Feb, March, April, May, June, 
issues. Mr. P. Ross, 15 Manlaite Ave, Win- 
terton, Scunthorpe, », South Humberside. 


BLOCK CAPITALS PLEASE 





Signature........ deaateunes 
COUPON VALID FOR POSTING BEFORE 1 FEBRUARY '91 

(One month later for overseas readers) 

SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS 
6 CHURCH STREET, WIMBORNE, 


FREE READERS ADS. 
RULES Maximum of 16 words plus ad- 
dress and/or phone no. Private advertisers 
only (trade or business ads. can be placed 
in our classified columns). Pen pals or items 
related to electronics only. No computer 
software. EE cannot accept responsibility 


for the accuracy of ads, or for any transac- 
tion arising between readers as a result of a 
free ad. We reserve the right to refuse adver- 
tisements. Each ad. must be accompanied 
by a cut-out valid ‘date corner’. Ads. will 
not appear (or be returned) if these rules are 
broken. 


FOR SALE Tectronics 647 oscilloscope 
dual beam 100MHz plus probes manuals 
Circuit diagrams £225 o.n.o. Mr. D. Dineley, 
1 Malvern Way, Winsford, Cheshire CW7 
1QE. Tel. Winsford 861845. 

WANTED service manual for Akai 1721L 
reel tape recorder. Chris Smith, Tel. Worth- 
ing (0903) 501326. 

WANTED Information/circuit diagram to 
convert EE Barometer into digital |.e.d. 
display. Richard Davies, Blackthorns, 16 
Dingle Lane, Crundale, Haverfordwest, 
Dyfed SA62 4DJ. 

SOLARTRON CD1642 dual beam scope 
with manual £150 o.n.o Tel. (0420) 
487262. 


“Ts ne ee en eS 


Please read the RULES then write your advertisement here —- one word 
to each box. Add your name, address and/or phone no. Please publish 
the following small ad. FREE in the next available issue. | am not a 
dealer in electronics or associated items. | have read the rules. | 
enclose a cut-out valid date corner. 


DORSET BH21_ 1JH. 
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FOR YOUR 
ENTERTAINMENT 


by Barry Fox 


DAT’s Some Confusion 

There is now widespread confusion over 
what the DAT SCMS (serial copyright 
management system) actually does. 

Although SCMS circuitry will only be 
built into domestic DAT recorders, these 
will be much cheaper than professional 
models. So broadcasters will without 
doubt try to save money by buying 
domestic decks. Dealer HHB (which has 
now sold over 5000 pro DAT decks) 
acknowledges that it will be forced to sell 
domestic DAT decks. 

Because SCMS limits copying op- 
tions, broadcasters will end up with a 
library of tapes, some of which can be 
copied and some of which can't. HHB 
is advising broadcasters to buy SCMS 
decks to use only as playback units but in 
the real world it is inevitable that they will 
be used to record as well. This is where 
the situation gets messy. 

An SCMS deck will record digitally 
from any digital source at the sampling 
frequency of the original, e.g. 44.1kHz for 
CD, 32kHz for satellite radio. If the digi- 
tal source signal conforms to the Digi- 
tal Audio Interface standard (IEC 958) 
but is not copyright protected (e.g. is a 
CD without a copyright flag in the Q 
sub-channel code) then the SCMS deck 
makes a digital tape which can be copied 
as many times as you like. 

If, as is more likely with CDs, the Q 
code contains a copyright flag, the re- 
corder will make a digital copy which 
cannot then be copied. The same thing 


will happen if the digital source signal 
does not conform to the IEC standard. 

But there is, of course, nothing to 
stop the user making a limitless number 
of original digital dubs from the same 
source onto different tapes. This is what 
most home tapers of CDs will do, negat- 
ing the record companies’ prime reason 
for agreeing to SCMS! 

If the source signal is analogue (an LP 
deck, the analogue output of a CD player, 
an analogue radio tuner or a microphone) 
the DAT deck will produce a digital tape 
at 48kHz. This tape can then be digitally 
copied once, but not a second time. 

This is why a radio station will end 
up with a shelf full of tapes, some of 
which will copy digitally once and some 
of which won't copy digitally at all. 


Escape Route 

The situation is made even more 
confusing because some manufacturers 
may sell domestic decks which are labelled 
SCMS but do not actually have SCMS 
circuitry inside. Although Matsushita and 
Sony make their own chips, other 
manufacturers buy from Hitachi and 
Toshiba. Trade sources say that Toshiba’s 
chips did not have SCMS implemented in 
time for the domestic launch. 

One clumsy escape route from the shelf 
full of mixed tapes will be for the user to 
make an analogue copy instead of a digi- 
tal copy, and then copy that digitally. 

Another route is to use a Circuit which 
strips out the SCMS code. Although 


Eo Meee 


Several hifi companies were showing 
DAT at the annual hi fi meet at the 
Heathrow Penta Hotel organised by Hi Fi 
News. Most interesting on the pro front, 
Trio Kenwood had a prototype (L-712) 
four head unit and a very small portable 
with reduced size (20mm) drum, the DX-7. 
But both were in a glass case, and neither 
working. No one on the Kenwood stand 
knew anything about them. 

Meridian is moving closer towards the 
all-digtal system. The D-600 ‘“‘digital ac- 
tive loudspeaker” incorporates a Bitstream 
digital-to-analogue decoder, and analogue 
amplifier. You just plug in the digital out- 
put of a CD player. 

The next step is the D-6000, 
demonstrated for the first time at the Penta. 
This has on-board Motorola Digital Signal 
Processing chips which provide a digital 
crossover for the speaker units. The D-600 
costs £2,750, the D-6000 £6,900. 

Every few years the hi fi trade adopts 
a new, favourite demonstration recording. 
Remember the direct cut recording of the 
1812 which no gramophone stylus could 
ever track? 


The latest favourites are the Chesky CDs 
from New York. Chesky Records is run 
by David (a pianist) and brother Norman 
(music and hifi buff). They record classical 
music at the Academy Hall up in Harlem, 
and jazz at RCA’s Studio A in New York. 

Everything is done with a very simple 
microphone set-up, usually a pair of AKG 
capsules arranged in Blumlein figure-of- 
eight pattern. The signal then goes through 
a transformerless valve amplifier, into an 
analogue-to-digital converter and from 
there direct onto either Sony 1630 U-Matic 
tape or a 600 megabyte hard disk recorder 
based on an Apple Mac (with parallel 
recording onto old Ampex 300 recorders 
re-built with valves and a more modern 
recorder using Dolby SR processing). 

Everything is recorded straight into 
stereo, without any mixing or any signal 
processing, usually from just a single miked 
pair. It takes a full day to get the balance 
right and there is no over-dubbing. 

What you hear is what was played in the 
natural acoustic. The end result, both for 
jazz and even some electric pop, really is 
remarkable. 
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a Japanese hifi magazine has reported 
the availability of a US-made $50 strip- 
per chip, it's unclear whether this report 
refers to a chip which actually exists or is 
based on speculation of the feasibility of 
such a chip during the Senate hearings 
on US copyright law. 

Either way it’s academic. No-one 
doubts that an SCMS-stripper will even- 
tually go on sale, albeit under some 
weasel name like ‘‘recording enhancer’ 
to stay within the law. But HHB says it 
has ‘‘no plans to sell one”. 

At the IBC in’ Brighton, Roger 
Lagedece of Sony’s professional division 
had this to say: 

“Speaking as a manufacturer of pro- 
fessional equipment | have to ask you a 
simple question. What is SCMS? A pro- 
fessional recorder will simply ignore any 
SCMS codes”: 

With a mischievous nod at the late, unla- 
mented Copycode system, Lagedec adds: 

“The SCMS codes will simply disap- 
pear into the notch of history”. 

From the IBC an interesting theory 
emerged that if anyone wants to dub 
tapes made on an SCMS machine all they 
will have to do is copy them once onto a 
professional DAT recorder. The SCMS 
code is then stripped off. 

When the stripped recording is copied 
onto an SCMS deck, the copy will be 
marked as not copyright protected. So 
the copy can then be copied ad infinitum 
even on SCMS decks. 


Widescreen 

| was interested to hear that B and O of 
Denmark agrees with Grundig’s estimate 
of the cost of HDTV—-that wide screen 
IDTV (“improved definition’) sets will 
cost five times as much as conventional 
TV's. This level will be maintained for 
around five years. 

The Danes add the warning that be- 
cause a wide screen 16:9 tube needs 
much more glass to make it safe from 
implosion, it will be almost twice as 
heavy as a conventional 4:3 set of similar 
diagonal size. So a wide screen TV set 
will need two to three people just to lift it. 

Then there is that thorny question of 
how to convert conventional 4:3 trans- 
missions into wide screen format. Espe- 
cially widescreen films broadcast in 
letter-box format with black bands at the 
top and bottom. 

Thomson of France promise a 
widescreen IDTV set by the end of this 
year for £3,000. This will electronically 
zoom and letter box film broadcast by 
conventional 4:3 systems so that the 
expanded image fills the 16:9 screen. But 
then definition is lost because fewer lines 
are building the visible picture. Any 
subtitles at the bottom of the picture will 
be lost too. 
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In this, the semeiae ob; a aera 
series, a GCSE assessor looks at 
the best way of starting your 
electronics project. 


OST examinations boards allow 
Mi. a free choice of project- 

although most require approval 
before you actually begin construction 
work (Midlands Examination Group, 
Southern Examining Group, Northern 
Examining Association and Welsh Joint 
Education Committee). If you are entering 
for London East Anglian Group GCSE 
Electronics you will have only a limited 
choice. For this exam, you will receive in 
January a booklet containing six outline 
circuits. You choose one of them as a basis 
for your project. Your school may not be 
able to offer all six but must allow you a 
choice of at least four. 





Project Choice 

It is essential to choose a project which 
is within your ability and here the advice of 
your subject teacher is crucial. | have seen 
time and again misdirected “enthusiasm” 
ending in dismal failure. You can obtain an 
excellent mark for a modest project provid- 
ing you treat it properly. 

GCSE assessors are not really concerned 
with the degree of difficulty of the project. 
Most marks are awarded for the way you 
develop your ideas, solve problems, con- 
struct the circuit and — most important - 
present the written report. 

I have seen many wonderful projects 
but unless supported by a clear report 
of all development work, they receive a 
poor mark. A lower mark, that is, than 
someone who produces a mediocre artefact 
which barely works, yet supports it with a 
clear step-by-step account written in good 
English. With no written report produced at 
all you may forfeit the entire examination. 


Articles and Kits 

By all means, check magazine articles and 
books for ideas. This is an expected part of 
your research. If you use a published design, 
make sure that you acknowledge the source, 
stating the name of the magazine and month 
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of publication. This may be done in the 
body of your written report or (better) in a 
bibliography at the end. 

It is better to avoid using a project sold 
as a complete kit. You will obtain less 
marks because all the development and 
problem-solving has been done for you. 
On the other hand, for a weaker candidate, 
it may be the only way forward. Do check 
with the regulations, though, to make sure 
that this is acceptable. 

Of course, feel free to use sections of 
published designs which you will build to- 
gether to make a new circuit with a dif- 
ferent purpose. This is a good approach 
and can receive full credit. 

Talking to your teacher or supervisor to 
clarify your ideas and to obtain further 
suggestions for research is perfectly ac- 
ceptable and will certainly not result in 
lower marks. Again, such conversations 
with teachers and, perhaps, specialists in 
industry, etc. should be acknowledged in 
your written report. 

Most candidates draw their ideas for a 
project from an interest or hobby - you 
will always make a better project where 
personal interest is involved. 


Your Own Work! 


At this point I will relate a story about 
an examination (now defunt) which re- 
quired a project to be built on the free- 
choice basis. | remember one _ particular 
artefact which I had to assess and it looked 
very good. 

The written report was also clear and 
described in detail how the student had 
supposedly developed the final circuit from 
small beginnings. It was certified as his 
own work but I knew differently! If was a 
project of mine which had been written for a 
magazine a year or two previously! 


Complexity 
The more complicated a circuit is, the 
more chance there is of one or more of the 


sections not working together properly. A 
well-documented project containing two 
or three well-defined sections, using a few 
transistors and ten or so passive devices 
— resistors, etc — or based on two in- 
tegrated circuits would certainly meet with 
approval. 

Obviously, the circuit must be 
“electronic” rather than simply “electrical”. 
One containing just bulbs, switches, relays 
and pieces of wire would not be enough. 

Apart from that, you have a free choice. 
Free, that is, apart from LEAG students 
who need to use one of the “given” circuits 
as the starting point. On the other hand, 
being directed in this way is no bad thing. 
By the way, LEAG do not insist on your 
final circuit being a development of their 
circuit. Any design which would fulfil the 
same purpose is acceptable. This, in prac- 
tice, allows you quite a lot of freedom. 


Idea 


Start with an idea — an electronic device 
which serves some useful purpose. Such a 
purpose could be an aid for the hand- 
icapped or a security alarm, for example. Be 
clear in your mind what the need is and 
what personal interest you have in it. 

A valid reason for making an illuminated 
sign to tell a deaf person that the doorbell 
is ringing is that you have a friend or rela- 
tive who is hard of hearing. Avoid ideas 
which will involve you in using triacs and 
thyristors which operate from mains volt- 
age direct. “Sound to light” units come into 
this category. Some boards forbid such cir- 
cuits on safety grounds. 

If you intend using a low-voltage sup- 
ply derived from a step-down mains trans- 
former you will need to follow all safety 
regulations. More will be said in a future 
article about this. Now write a rough draft 
specification for the device. This means a 
statement of the purpose, together with 
some facts and figures expected from its 
performance. 

Next, do a feasibility study of ways of 
fulfilling your specification. I say “ways” 
here rather than a single way because look- 
ing at alternative solutions will gain much 
credit. To decide which is the best way, 
you will need to build some basic cir- 
cuits — nothing elaborate — and do some 
tests before reaching a decision. One or 
two laboratory sessions will be sufficient 
for this. If possible, use ready made plug- 
together modules or make quick circuits on 
a prototype board — for example, an S-Dec. 

Think about your reasons for rejecting 
some of the possible designs — it may 
be because the level of difficulty is too 
high (the simplest circuit for a given job is 
best), high cost (the cheapest circuit for a 
given specification is best), difficulties with 
the power supply, or availability of com- 
ponents. Aim for three or more alterna- 
tives. Make some notes as you go along. 


Diary approach 

Now it is time to consider how your 
written work will be presented. Your 
teachers and exam assessors are not 
clairvoyant — you will receive credit only 
for what is clearly expressed. 

The best way is to use a diary. By diary I 
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don’t mean an actual book. Your diary will 
be in the form of A4 sheets (some boards 
actually specify this size) in a folder. In this 
sense “diary” just means that there are 
well-defined entries in sequence — one for 
each laboratory session. 

The diary approach has the advantage 
that sheets may be re-arranged, added to, 
re-written or removed altogether. Plain 
paper for diagrams and graph paper may 
also be included. The diary directs your 
attention to the aim of each working 
session. This aim will be stated along with 
your plan for achieving that aim. In this 
way, your diary will provide an account of 
your project development work from start 
to finish. 

Perhaps the biggest advantage of a diary 
is that it forms the written report. By doing 
it as you go along, you are relieved of a lot 
of pressure at the end. MEG require a fuller 
written report to be submitted in addition 
to a diary. Although not essential you will 
lose credit without it. 

Begin your diary with a title page (al- 
though you might decide to do the finished 
one only when you have definitely decided 
on the project). Suppose you decide on an 
Elderly Person’s Alarm. Your diary entry 
might then be as follows. 

Date: 4th January, 1991 


Title: Elderly Person’s Alarm 


Purpose: To summon help if the person 
falls. 


Personal interest: I have an elderly rela- 
tive who fell and couldn’t attract atten- 
tion. She helped me with the specifica- 
tion. 


Specification: A device attached to a 
walking stick and powered by a 9V 
battery. The device sounds loudly for 1 
minute when the person falls over. The 
alarm must be capable of being heard at 
a distance of 10m in loud traffic noise. 


EVERYDAY ___— 


ELECTRONICS 


TEACH-IN No. 3 
EXPLORING ELECTRONICS 


A possibility is to provide a pulsed tone 
which would be better at attracting at- 
tention. 


Possible solutions 

(a) A switch which operates with sudden 
deceleration i.e. on hitting the ground - 
this would trigger a timing circuit and 
hence operate the buzzer. 

(b) A  sound-operated switch which 
would sense the noise as the device 
struck the ground. This would trigger a 
timing circuit and operate the buzzer. 

(c) A mercury tilt switch. So long as the 
walking stick is within 45° of vertical the 
timing circuit will receive no current and 
the alarm will be off. 


Which one to select? 

(a) No catalogue seems to list a suitable 
ready-made switch. The switch may not 
be sensitive enough to trigger the unit 
on a soft surface or, if it was, may trigger 
with normal movement. 

(b) Operation by sound would be unreli- 
able. It would be likely to trigger with 
other loud noises. It would be expensive 
to construct and involve a complex cir- 
cuit. The circuit would be on standby 
so consuming current all the time — this 
would be a disadvantage as far as the 
battery life is concerned. 

(c) Mercury tilt switches are freely avail- 
able and are inexpensive. The mercury 
switch would be connected in the main 
battery line so while the walking stick 
was near-vertical, no current would be 
consumed. 


Method (c) will therefore be the one 
chosen for initial tests. 


Note: 

My electronics teacher confirms that the 
circuit would be within my capability 
and within the resources of the school. 





Evaluation 

Now think — does your idea lend it- 
self to evaluation later? If it doesn’t, scrap 
it and do another project! Without some 
testing and evaluation involving measure- 
ments you will miss out on marks. The 
above project may be evaluated very well 
because you introduced in the specifica- 
tion three ideas involving measurements 
(a) that it must be heard at a distance of 
10m under conditions of loud traffic noise 
(b) it should operate from a 9V supply (c) 
it will operate for 1 minute. These ideas 
would all be tested at the end. 

Performance could be evaluated against 
the voltage of the supply by using a vari- 
able voltage power unit, for example. As 
a further thought, you could use buzzers 
operating at different frequencies and make 
measurements to show which frequency 
best met the specification. If you go ahead 
with the pulsed tone idea, there are even 
more possibilities for evaluation. 

The important point is that you have 
chosen a circuit where several good tests 
are possible — a minimum of three should 
be suggested in the specification, all in- 
volving some form of measurement. Even 
the maximum weight, size, current or 
power requirement of the proposed circuit 
could be mentioned. 


Important 

Most students are eager to get their 
hands on the soldering iron and wish to 
start circuit-building before the preparation 
work has been done. I have seen this many 
times. Like so many other things, however, 
the ground work is more important. 

Your aim is to obtain the highest marks 
for your project. This will only be achieved 
if you plan ahead and write everything | 
down in your diary as you go along. : 

That's all for this month. Next time we — 
shall look as the design of an actual circuit . 
for our fictitious Elderly Person’s Alarm. 


SPECIAL PUBLICATIONS 


TEACH-IN No. 4 


INTRODUCING DIGITAL 


£2.45 PLUS P&P 


By Owen Bishop © 
Designed to explain the workings of electronic com- 
ponents and circuits by involving the reader in 
experimenting with them. The book does not con- 
tain masses of theory or formulae but straightfor- 
ward explanations and circuits to build and experi- 
ment with. 

The text is split into 28 easily digestible sections, 
each with a separate project. The breadboard exper- 
iments assume no previous knowledge, start at 
semiconductor diodes and progress through bista- 
bles, timers, amplifiers, binary etc up to f.e.t.s and 
shift registers. 

The projects include radio receivers, various tim- 
ers and alarms, plus temperature sensors and water 
detectors etc. 

An excellent source book for GCSE courses. 


ORDER CODE TI3 


ELECTRONICS 
£2.95 PLUS P&P 


By Mike Cockcroft, Training Manager, 


Peterborough ITeC 
Although this book is primarily a City & Guilds Introductory 
level course, approximately 80% of the information forms a 
very basic introduction to electronics in general, it therefore 
provides an excellent course and reference book for all 
technology students. 

The book is a complete course for the City & Guilds Intro- 
ductory Digital Electronics syllabus (726/301 ). Full details on. 
registering for C&G assessment, details of assessment cen-. 
tres, components required and information on the course in 
general are given. | 

This open learning course was first published in monthly 
parts in Everyday Electronics. It was so‘popular that we have 
now republished it in book form. The series starts at a level. 
suitable for beginners and covers a vast amount of general 
electronics information. 


ORDER CODE T14. 


SEE DIRECT BOOK SERVICE pages—for full ordering details 
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progressed as far as address decoding 

for PC add-ons. This month we will 
consider simple parallel input and output 
ports for use with these decoder circuits, 
and the mechanical problems involved 
with do-it-yourself PC cards. 


Ins And Outs 


In order to produce basic input/output 
ports from the address decoder circuits it is 
merely necessary to add a tristate buffer 
to provide an eight bit input, and an octal 
latch to provide an 8 bit latching output. A 
suitable circuit is shown in Fig.1. 

On the input side there is a 74LS244 
(IC2) octal tristate buffer. Normally this has 
its outputs in the third (high impedance) 
logic state, so that it has no effect on 
the computer’s data bus. However, when a 
negative pulse is received from the ad- 
dress decoder, its outputs are activated, 
and couple the logic pattern on the inputs 
through to the data bus. Note that the 
decoded read and write lines must both be 
normally high, and pulse low when activat- 
ing a port. 

The output port utilizes a 74LS273 
(IC1), which is actually an octal “D” type 
flip/flop. It works as an eight bit latch 
when used with the data bus feeding into 
its data inputs, the outputs taken from its 
“Q” outputs, and the “write” pulse from 
the address decoder fed to its clock input. 
Pin 1 is a master reset input, which is 
connected to the positive supply so that it 
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is held in the inactive state. Alternatively, 
it could be fed from a C — R network across 
the supply lines so that it is fed with a 
negative reset pulse at switch on. This 
would ensure that the outputs always start 
out at logic 0. 


Other Chips 

There should be no difficulty in interfac- 
ing other 74LS or 74HCT series integrated 
circuits to the PC’s data bus. Also, any TTL 
compatible peripheral chips, such as many 
of the analogue to digital and digital to 
analogue converters, should interface with 
the data bus without any difficulties. 

As pointed out last month, the stan- 
dard 82** series of peripheral chips (such 
as the 8255) are bus compatible with the 
8088 series of microprocessors, and should 
readily interface with the PC buses. These 
chips were originally designed for opera- 
tion with the 8080 series of microproces- 
sors, and I would have thought that they 
might be too slow for operation on PC 
buses. However, it would seem that chips 
such as the 8255A are used in PC expan- 
sion cards without any extra wait states 
added, and without any speed problems 
arising. 


On The Cards 


From the electronic point of view, inter- 
facing to the PCs is pretty straightfor- 
ward. In fact it lacks the non-standard com- 
plexities associated with many eight bit 
home computers, and is about as uncompli- 
cated as it could be. Mechanical 
aspects of PC interfacing are far 
less straightforward. As pointed 
out in a previous Interface article, 
out-board units connected to the 
computer via a ribbon cable and 
suitable connector are not likely 
to work properly. 

This approach _ is 
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Fig. 71. Simple circuit for providing 8-bit in- 
put and output ports for use with the address 
Fig. 2. Basic mechanical details of a full length PC expansion card. 
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usable, but only if the cable is kept very 
short indeed. The higher the clock 
frequency of the computer, the shorter the 
cable has to be. This means that with most 
PCs the cable would actually have to be 
kept so short that this system becomes 
inconvenient at best, and __ totally 
impractical at worst. If you have a slow PC, 
or a “turbo” PC that you are prepared to 
run at a slow clock speed, this method may 
be satisfactory, and represents the simplest 
approach to DIY (do-it-yourself) add-ons. 

The standard approach to PC add-ons is 
to have expansion cards that fit inside the 
computer, just like the standard interface 
cards (disk controllers, display boards, etc.). 
The card is not only held in place by fitting 
it into an expansion slot, but it also has a 
metal bracket that bolts to the rear casing 
of the computer. Connections to the out- 
side world are made via a socket or sockets 
mounted on this metal bracket. 


Card Details 

The basic details for a full length PC 
expansion card are shown in Fig. 2. This 
includes the additional edge connector for 
AT style machines, but will obviously be 
absent from most DIY expansion cards. 

Note that the card does not have to be 
full length. In general, cards are about one 
third to half the length where this is ade- 
quate to accommodate everything. If they 
need to be more than about half size, it 
is normal to make the card a full length 
type. The front edge of the card is then 
supported by the guide rails in the com- 
puter, giving better mechanical strength to 
the overall assembly. 

There is no standard height for expan- 
sion cards either. It is advisable not to go 
much over the figure of 4.2 inches shown 
in Fig.2, since many computers now have 
slim-line cases which will not take boards 
much higher than this. 
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If the height is made significantly less 
than about four inches, it might be difficult 
to reliably fix the board to the mounting 
bracket. It would also be difficult to fit and 
remove a card of less than about four 
inches height. 

The metal mounting bracket is a fairly 
intricate shape which is not too easy to 
make. Computers usually come equipped 
with metal blanking plates for any unused 
expansion slots, and it is much easier to use 
these than to make your own brackets. If 
you do decide to produce a do-it-yourself 
bracket, accurately copy a blanking plate or 
the bracket on an existing expansion card. 


Two-Sided 

Probably the main difficulty for most 
constructors of PC add-ons is that the 
printed circuit board needs to be a double- 
sided type. Commercial printed circuit 
boards tend to be drawn up as double- 
sided types as a matter of course these 
days, but even the more simple two-sided 
types can be difficult for the average home 
constructor. 

Once a design is finalised, | suppose that 
by putting your mind to it, and taking due 
care, it is possible to produce neat do-it- 
yourself PC cards. The real difficulty is 
in dabbling with prototype circuits, where 
you do not usually want to dive straight 
in with expensive, difficult, and time con- 
suming, custom double-sided printed cir- 
cuit boards. 


Prototyping Systems 

There are a number of PC prototyp- 
ing systems manufactured, but many of 
these would not seem to be available in 
the U.K. Also, those that are available 
here seem to be quite costly. In some 
cases this is because the system is a 
fairly complex one which includes ad- 
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dress decoding circuitry, buffers, etc. In 
other cases the boards are supplied with 
no circuits ready fitted, and there is no 
obvious reason for their high cost. No 
doubt all these PC prototyping systems 
are very good if you can afford them, but 
they would seem to be too costly for 
most electronics hobbyists. 

I am indebted to Mr. D. J. Stanton of 
Worcester for his suggestion of using a 
Tandy circuit card which has a 72-way 
edge connector (part No. 276-192). Ap- 
parently this will fit a PC eight bit expan- 
sion slot if part of the edge connector is cut 
away. 

The board measures about 4.5 by 5.7 
inches, and may need to be cut down 
slightly in order to fit into some PCs. 
Obviously the area of the card is limited, 
but it should be adequate for much PC 
prototyping. I have not had a chance 
to try out one of these boards, but at 
£3.79 they seem worthwhile investigating 
if you would like to experiment with PC 
interfacing. 


Make Your Own 


The alternative low cost approach is to 
make your own prototype card. This does 
not need to be anything particularly com- 
plicated. At its most basic level it could 
consist of a blank printed circuit board and 
PC edge connector. 

The edge connector would only need to 
have copper “fingers” at those positions 
which connect to something you will ac- 
tually need (data bus, address bus up to A9, 
etc.). Each “finger” of copper would con- 
nect to a solder pin so that connections 
could be readily made to the required ex- 
pansion bus lines. 

The prototype circuits would be con- 
structed on plain matrix board, stripboard, 
or whatever, bolted in place on the plain 
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card, and then wired to the solder pins. 
Sockets could be included on the otherwise 
blank card, and wired to the prototype 
circuit, in order to permit easy access to. 
any inputs or outputs of the prototype 
circuit. 

This is obviously a rather rough and 
ready way of handling things, and is 
far from neat. However, when testing 
prototype circuits the main concern Is 
whether or not it works, not how pretty it 
looks. 

I have experimented with a system of 
this type and have had some success. If 
a “deluxe” version can be brought to a 
presentable state, details will be provided 
in a future Interface article. 

This idea can be taken a stage fur- 
ther, with the address decoding being 
included on the card so that it does not 
have to be included on every prototype 
circuit that is used with the unit. Matters 
are not quite as easy as they might at 
first appear, since the address decoding 
requirements will vary significantly from 
one circuit to another. 

The address decoder must therefore be 
designed to, as far as possible, leave your 
options open. This is an idea I will certainly 
pursue in due course, and details will be 
furnished in a future article if it proves to 
be successful. 


Next month we will conclude our 
present coverage of PCs by taking a look 
at some of the low cost public domain and 
shareware software that is available for 
these computers. 

There is a surprisingly large amount of 
technical software that is of special inter- 
est to the electronics enthusiast. Linear and 
logic circuit analysis, printed circuit design, 
and much amateur radio software is avail- 
able, but is it of any real use? 
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Prevent electric blankets being left on 


accidentally 


NE PROBLEM with electric under- 
Cis: is that they are easily left 

on by mistake. This is very danger- 
ous and can result in fire, electric shock or, 
at the very least, an uncomfortably hot 
night. Elderly people are especially likely 
to forget to switch the blanket off before 
going to bed. 

The author’s teenage son sometimes sits 
on the bed using the telephone with the 
blanket switched on. This is also very bad 
practice which can easily lead to damage 
and local overheating. 

This device is an automatic shut-off cir- 
cuit built in a metal case and fitted with a 
socket in which to plug the blanket. A sec- 
ond socket connects a sensor placed 
beneath the mattress and housed in a thin 
case. 

The blanket is switched on by pressing a 
push-button switch momentarily. When 
the sensor detects movement, it triggers 
the circuit and cuts off the supply. The 
blanket can then only be re-activated by 
pressing the ON switch again. , 

Note that this is a “last resort” device and 
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must not be used simply as a lazy way of 
switching off. The unit is fitted with a neon 
indicator to show when the circuit is 
operating. While off, it consumes no 
power. 


CIRCUIT DESCRIPTION 


The complete circuit for the Electric 
Blanket Shut-Down is shown in Fig. 1. 
With switch S2 (ON) pressed, mains cur- 
rent flows through transformer T1 prim- 
ary. Diodes D2 and D3 operate as a con- 
ventional full-wave rectifier in conjunction 
with the centre-tapped secondary winding 
of T1. Capacitor C2 smooths the d.c. sup- 
ply to the rest of the circuit. Fuse FS1 pro- 
tects the low-voltage section. 

When the monostable IC1 is triggered by 
making pin 2 (trigger input) low, the out- 
put, pin 3, goes from low to high (positive 
supply voltage) for a fixed time then reverts 
to low. Resistor R2, keeps pin 2 normally 
high which prevents false triggering. The 
operating time is determined by resistor R3 
and capacitor C1 — with the specified val- 
ues this will be 0.5 seconds approximately. 
The natural state of [C1 output (that is, 
in the absence of a trigger pulse) is low and 





when this is applied to transistor TR1 base, 
via resistor R4, results in the transistor 
being turned on — this is because TR1 is a 
pnp device. The relay coil is therefore ener- 
gized and both pairs of “make” contacts, 
RLA1 and RLA2, operate. 

Relay contacts RLA1 bypasses push 
switch S2 so that this may now be released 
and the mains supply to T1 primary wind- 
ing maintained. Contacts RLA2 direct 
mains current to the blanket and operate 
the neon indicator LP1. Diode D1 bypasses 
the high-voltage “spike” which appears as 
the relay coil switches off. Without it, 
semiconductor components may be dam- 
aged. 


VIBRATION SENSOR 


A special type of mercury switch S1, hav- 
ing normally-open contacts which close 
momentarily when it senses vibration, is 
used as the “shut-down” sensor. This will 
happen when the bed is sat upon, upsetting 
the balance of the mercury switch. 

When iriggering occurs, ICi pin 2 goes 
low via resistor R1 and pin 3 goes high in 
the manner already described. The high 
state of IC1 output turns transistor TR1 off 
and current to the relay coil is interrupted. 

Both sets of relay contacts now open. 
Contacts RLA1 switch off the current flow- 
ing to the transformer primary while con- 
tacts RLA2 switch off the blanket. In the 
absence of a supply, the circuit will now 
remain off until push switch S2 is pressed 
again. 

The purpose of IC1 monostable is to 
ensure that the triggering pulse delivered 
by sensor switch S1 is sufficiently long for 
capacitor C2 to discharge — that is, for the 
supply to completely disappear. This 
allows reliable “dropping out” of the relay. 

Transformer T1 and the relay RLA iso- 
late the mains and low-voltage sections of 
the circuit. It is therefore practically impos- 
sible for mains voltage to appear at the sen- 
sor. However, even if it did, resistor R1 has 
a sufficiently high resistance to limit the 
current to a negligible value and prevent 
electric shock. On the grounds of ultimate 
safety, therefore, R1 should NOT be omit- 
ted or its value reduced. 


CONSTRUCTION 


This circuit must be built in an Earthed 
metal case. Do not use a plastic box and on no 
account use a non-earthed supply. Also, 
since mercury is a toxic substance, switch S1 
must not be cut open. 
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Construction is based on a circuit panel 
made from a piece of 0.1 in. matrix strip- 
board, size 13 strips x 24 holes. The com- 
ponent layout and details of breaks 
required in the underside copper tracks is 
shown in Fig. 2. 

First cut the board to size, drill the two 
mounting holes and make all breaks and 
inter-strip links as indicated. Note the dou- 
ble rows of broken tracks around the relay 
position. These are required to isolate the 
mains connections. It is essential, for safety 
reasons, to check that the tracks here are 
completely broken before proceeding. 

Solder the on-board components into 
position paying particular attention to the 
polarities of the three diodes and capacitor 
C2. However, do not insert IC1 into its hol- 
der until the end of construction. Note the 
way in which diode D1 is connected in 
parallel with the relay coil. If capacitor C1 
has short leads, do not bend them exces- 
sively since this could cause damage — sol- 
der extension leads instead. 

Solder 6cm pieces of light-duty stranded 
connecting wire to copper strips G and K at 
the left-hand edge of the circuit panel. Sol- 
der 10cm pieces of light duty mains-type 
wire direct to the relay “make” contacts as 
indicated — that is, NOT through the cop- 
per strips. 

Make the common connection to the 
moving contacts using similar wire. To do 
this, strip off 6mm of insulation and make a 
“bridge” to re-inforce the copper strip. 
Check these wires to make certain that they 
are secure and cannot pull free in service. 


CASE 


Prepare the box by drilling holes for SK1 
(sensor socket) and for SK2 (mains output 
socket). The easiest way to make the hole 
for SK2 is to draw the outline, drill several 
small holes around it and join these 
together with a small hacksaw blade. 

Drill a hole for the mains input wire mak- 
ing this large enough to accommodate the 
strain relief bush to be fitted later. This 
bush is essential to prevent the metalwork 
cutting the wire and also to prevent it from 
pulling free in use. 

Drill holes in the base for the mains 
transformer T1, fuse FS1 and also holes to 
align with those already made in the circuit 
board (see photograph and Fig. 2.). Attach 
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Fig.2. Veroboard layout and wiring. 
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the circuit panel to the base of the box using 
short fixings and stand-off insulators. 
Make certain that all connections on the 
copper track side of the panel remain well 
clear, at least 4mm, of the case bottom. 
Place a piece of thick cardboard between 
the board and metalwork. 

Refering to Fig. 3, attach all remaining 
components, and complete the internal 
wiring. Note that everything apart from S2 
and LP1 are mounted on the box main sec- 
tion. Drill holes in the lid for these latter 
components. Make certain that their con- 
nections cannot cause a short circuit to the 
metalwork. Use a piece of wide p.v.c. tape 
as an additional precaution (see photo- 
graph). 

All wiring shown in bold (thick) lines 
must be made with lighi-duty mains wire. 
The rest is done with light-duty stranded 
connecting wire. Note that LP1 must be of 
a type having an inbuilt resistor making it 
suitable for direct connection to the mains. 
Note also the pieces of terminal block used 
for certain connections. 

Three solder tags are used, the first at 

one transformer fixing which is used for 
fuse FS1 connection, the second to earth 
the mains output socket and the third at the 
sensor socket, SK1. Fit the strain relief 
bush to the mains input lead and secure it in 
the hole. Fit the free end with a standard 
plug carrying a 3A fuse. 
' Insert fuse FS1 and place IC1 in its hol- 
der taking care over the orientation. This 
should be done without touching the pins 
since it is a CMOS device and there is a risk 
of damage due to static charge, on the 
body. Finally, fit the base of the box with 
_ self-adhesive. plastic feet to prevent 
scratching. 
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Interwiring of 


SENSOR PREPARATION 


With the specified mercury switch $1, 
the orientation does not matter since the 
contacts are always open except when vib- 
ration occurs. It is possible to use other 
types of mercury switch and these are 
sometimes preferable. However, they are 
position sensitive and the correct orienta- 


tion would need to be found by trial and 


error. 

Drill a hole 3mm in diameter in one side 
of the “sensor” box for the connecting wire 
to pass through then attach the small spring 
clip which secures the switch and is also 
used to make one of the connections 
through a solder tag. Measure a piece of 
light-duty twin stranded wire to reach the 
sensor from the main unit position, pass it 
through the hole in the box and fix the lead- 
with a “P-clip” do that it cannot be pulled 
free. 
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Resistors 
R1 1M 
R2,R3 10M (2 off) See 






R4 4k7 
All 0.25W 5% carbon 


SHOP 
TALK 








Capacitors Page 
ca 47n ceramic 
C2 22 elec. 25V 










Semiconductors 







D1,D2,D3 + 1N4001 1A 50V rec. 
(3 off) 

TR1 ZTX500 pnpsilicon 

IC1 ICP7555 CMOS 









Miscellaneous 

RLA Miniature 12V 
2000hm coil relay, 
with 2 pairs of 
normally open (or 
changeover) 
contacts rated at 
250V 1A 

T1 Min. mains trans- 
former, 240V primary 
and 12V-0V-12V 
centre-tapped sec. 
(ortwo 12V secs.) 
rated at 100mA 

S1 Mercury vibration 
switch 

S2 Min. push-to-make 
switch, 240V 1A 
minimum 

LP Min. mains neon in- 
dicator, inbuilt 
resistor for 240V a.c. 
operation 





















PL1/SK1 2.1mm “power-in” 
plug and matching 
chassis socket 

PL2/SK2 Euro-type 3-pin mains 







chassis socket and 
matching line plug 

(Bulgin) 
Stripboard, 0.1in matrix 13 
strips x 24 holes; aluminium box, 
102mm x 70mm x 64mm (main 
unit); plastic case 50mm x 37mm 
x 24mm (sensor); 20mm chassis 
fuseholder (FS1) with 1A fuse; 8- 
pin d.i.l. socket; spring clip (7mm 
dia.) for S1; strain relief bush; P- 
clip; two sections of 3A terminal 
block; self-adhesive plastic feet (4 
off);solder tags (4 off); solder; 


connecting wire, etc. , 
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The sensor unit. 





Make the sensor connections (polarity 
unimportant). Excessive heat should not 
be applied so soldering should be done 
quickly. Secure the switch in the clip and 
attach the lid. Solder the “power in” type 
connector to the other end of the sensor 
connecting wire and fit the blanket with the 
correct type of plug for SK2. 

Attach the lid of the main unit checking 
carefully for trapped wires and short-cir- 
cuits. Note that there are live mains con- 
nections inside the box so whenever the 
unit is plugged into the mains, the lid must 
be on. 

Connect the sensor, plug in the blanket 
and connect the unit to the mains. Switch 
on the existing blanket switch and press S2. 


RLA/2 should click and the “Blanket On” 
indicator LP1 should light. Tap the sensor 
box — the relay should click and the neon 
indicator go off again. Check that the sen- 
sor plug and socket are secure since, if the 
wire is disconnected, the blanket will 
remain on once triggered. 

If all is well, the box may be labelled and 
the Electric Blanket Shut-Down put into 
permanent service. The correct position 
for the sensor is found by trial and error. 
Remember, the specified mercury switch 
responds best to fairly rapid vibration. This 
is often found at the foot of the bed where 
less weight is applied to the spring. In cases 
of unreliable triggering, the alternative 
type of mercury switch could be used. UO 
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RESISTANCE 
CALCULATIONS 


HE RANGE of resistance found in quite 
a odinan Circuits is very wide (1 
ohm to 10 megohms). This presents a 
problem. The experimenter wants to 
stock all the likely values, but finds that 
this calls for an enormous number of 
resistors. Taking only values in the E12 
sequence (1, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 
3.9, 4.7, 5.6, 6.8, 8.2, ohms and their 
multiples) calls for 12 values per decade. 

To cover the seven decades 1-10 and 
1M-10M calls for 85 values. Even if you 
buy only the commonest type of resistor 
(1/4W, 5 per cent) and only 10 of each 
you need 850 resistors, and of course, 
you inevitably find that you sometimes 
need values or wattages not covered by 
your stock. , 


REDUCED RANGE 


Taking a hint from manufacturers of 
potentiometers you might economise by 
taking only three values per decade: 10, 
22, 47... 100, 220, 470... etc. You 
might even go further and buy only two: 
10, 33... 100, 330 etc. 

Restricted though these ranges are 
they are good enough for many pur- 
poses. Personally, | regard the 10, 33 
series as ‘‘preferred’’, and the 10, 22, 47 
as “‘next choice’, stocking these in large 
quantities but keeping small stocks of 
other E12 values. When other values 
are required they can often be obtained 
by series or parallel combinations of, at 
worst, E12 values. | 

How can you find the right combina- 
tion? For series connections the arith- 
metic is very easy. If you require 30k, for 
example, you can use 10k + 10k + 10k. 

This is rather wasteful, however, and 
in any case series strings often don't fit 
the space allocated on a circuit board. A 
parallel pair stacked one above the other 
is usually better. 

It so happens that 33k and 330k in 
parallel give 30k exactly. There is a hid- 
den advantage here. If you require preci- 
sion, a dissimilar parallel combination 
may be cheaper. 

In the present instance, since 330k 
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R = R1R2/(R1+R2) 


Fig.1. Parallel resistance calculator. The 
lines between O and R17, 0 and R2 in- 
tersect at a height which gives R. 


has ten times the resistance of 33k its 
tolerance has only about one-tenth of the 
effect of the 33k’s. Suppose the 33k to be 
of 1 per cent tolerance and 330k of 5 per 
cent. If both are at the extreme high limit 
of tolerance the combination gives 30.4k, 
which is only a shade over 1 per cent 
high. 


QUICK 
CALCULATIONS 


A simple graphical aid helps to indicate 
promising parallel combinations, see Fig. 
1. The two vertical scales (R1, R2) are, 
identical. 

Use two lengths of thread fixed at the 
0 points as the sloping lines. Hold the 
free ends to the appropriate points on the 
R1, R2 scales. The intersection height 
can be read off at either side and gives the 
parallel equivalent. 

The method is not very accurate in 
practice but is a quick way of finding 
promising values. The exact resistance 
can then be found with a pocket cal- 
culator. If this has only ordinary arith- 
metical functions the best formula for the 
parallel equivalent A of the two resis- 
tances R1, R2 is: 

R = R1R2/(R1 + R2). 


OHM’S LAW 


However, if your calculator has a 
memory and reciprocal (1/x) key, you 
can use Ohm’s Law in its classical form: 
1/R = 1/R1 + 1/R2+... 

Just take the reciprocal of R1, put it in 
the memory, take the reciprocal of R2, 
add what's in the memory and you have 
the reciprocal of the answer. To obtain 
the answer you take the reciprocal of this. 

Example: 10 ohms and 100 ohms in 
parallel. 1/10 = 0.1, 1/100 = 0.01. Ad- 
ding, 0.11. Reciprocal (1/0.11) = 9.09 
ohms. : 
The reciprocal form of Ohm’s Law can 
be used for any number of parallel resis- 
tances. This is useful in cases similar to 
that shown in Fig. 2. Here the a.c. input 
resistance is made up of three resistances 
in parallel: r;,, (the actual input resistance 
of transistor TR1), R1 and R2. (Resistors 


R1 and R2 are in parallel to a.c. signals 
because their far ends are connected to- 
gether by the battery, which has no im- 
pedance to signals.) 

Of these, r,, is imprecise but in this cir- 
cuit is high because of resistor R4, so its 
“tolerance” has only a small effect. With 
the values shown, the input resistance is 
the reciprocal of 1/10000 + 1/22000 + 
1/100000 = 6.4k. 


ALTERNATIVE 
FORMULAE 


But | digress. Suppose you know one 
resistance (R1) and you know what 
parallel value the parallel combination 
must give (R) how do you find the 
second value (R2)? 

Like this: 
1/R2 = 1/R — 1/R1. 

Example: You have 22k (R1) and you 
need 9k(R). Then 1/R2 = 1/9 — 1/22. 
Inverting this gives 15.2k and the E12 
value 15k is close. If you are stuck with 
our 10k, 22k, 47k series then 22k and 
47k in parallel give 14.99k which is of 
course well within the usual tolerance 


range. 





Fig.2. A calculator with a reciprocal func- 
tion makes it easy to find the a.c. input 
resistance of this amplifier. 





Fig.3. (a) Step attenuator for mil- 
livoltmeter, with resistance values for an 
impedance of one megohm. 


UNUSUAL 
VALUES 


If you need to make measuring equi- 
pment then you are likely to need unusual 
(or at any rate non — E12) values, of 
high precision. A common requirement 
(Fig. 3a) is for a voltage divider giving 
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Fig.3.(b) right. Alternative arrangement 
enabling awkward multiples of nine to 
be avoided. 


units, tenths, hundredths, etc. Such a 
divider may form the input attenuator of a 
f.e.t.-input voltmeter, enabling it to be set 
up for ranges of, say, 10mV to 10V as 
shown (or any multiple of these). 

The conventional arrangement has the 
resistances indicated. They add up to 
1000k (1M) which is a nice round figure 
for the input impedance of a measuring 
instrument. However, 900k, 90k, etc. are 
outside the E12 range. It is of course 
possible to find the right values, and with 
the right tolerance (1 per cent or better) 
at specialist suppliers. But there are other 
suppliers who stock only E12, though 
with a 1 per cent tolerance option. 

The obvious answer is to make the 
900k from two 1.8M in parallel, and so 
on. Fine, but possibly expensive. If each 
value is multiplied by 1.11... the 





requirement becomes 1M, 100k, 10k, 
1.11... k. True, the input resistance is 
now 1.11M, but who cares, so long as 
it's high? The only awkward value is 1.11 

_k. A bit of fiddling with my cal- 
culator shows that it is obtained exactly 
from 1.2k and 15k in parallel (both E12 
values). 


MORE STEPS 


_ This kind of input attenuator can be 
extended to give more steps simply by 
continuing the pattern of values. Ar- 
rangement (Fig. 3b) shows how the 
range can be made to cover 10mV to 
1000V. Note, however, that resistor R1 
may now have nearly 1000V across it, 
and dissipate nearly 1W. (R6 can be 
made up from 12 ohms and 150 ohms.) 
The same values could be used for 1mV 
to 100V or the useful 3mV to 300V, 
which covers mains voltages while 
requiring resistor R1 to dissipate only 
90mW. 











MARC Pone-In 

There are one or two “‘special’’ com- 
ponents required for the MARC Phone- 
/n that may be difficult to purchase from 
a local supplier. 

The MV8870 Dual Tone Multi- 
Frequency (DTMF) decoder i.c. and the 
binary coded decimal switch (BCD) were 
purchased from STC Electronic Ser- 
vices of Harlow, Essex (4 0279 
62677). These can be ordered as codes 
091320E and 027703D respectively. 

The frequency of the quartz crystal is 
the same as that used in American colour 
NTSC receivers and should be available 
from various sources. However, todate 
we have only located two sources and 
these are STC Electronic Services, code 
017977F, and Maplin, code UJO3D 
(Crystal 3-5794MHz). 

The electret microphone should be 
generally available and is usually listed 
under the ‘microphone insert’ sections 
of most component catalogues. The rest 
of the semiconductor devices appear to 
be stock lines and should not cause any 
purchasing problems. 

If you have to purchase an answer 
phone machine for this project, remember 
to ask the sales person about the 
points raised in the article. The designer 
purchased a Panasonic KT-T1446BE 
machine, with a two digit personal code 
facility, from the Phone Centre, East 
Lancs (4 0706 874180). 

The single-sided printed circuit board 
for the MARC Phone-In is available from 
the FE PCB Service, code EE721 (see 
page 138). 


Vehicle Voltage Monitor 

We do not expect readers to encounter 
any component buying problems when 
undertaking the Vehicle Voltage Monitor 
project. The use of tri-colour l.e.d.s in 
Circuit designs is very popular at the mo- 
ment and most of our advertisers are now 
Carrying stocks. 
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The car dashboard switch blanking 
plate called for in this project should be 
readily available from motor spares stores 
or garage spares counters. Although it is 
not essential, it might be a good idea to 
use auto-connecting wire and connec- 
tors when installing the unit in a vehicle. 


Gingernut 80m Amateur Band 
Receiver 

All the surface mount devices (SMDs) 
called for in the Gingernut 80m Amateur 
Band Receiver are available from Blue 
Rose Electronics. This company tends 
to specialise in surface mount com- 
ponents and stock an assembly jig, 
miniature Kynar connecting wire and 
soldering irons suitable for SMD work. 

The ferrite rod, Jackson C804A air- 
spaced tuning capacitor and miniature 
10:1 dial ball drive coupling are currently 
listed by Maplin and Cirkit. The tuning 
capacitor should be available generally 
but the price seems to vary quite con- 
siderably, from about £7 up to £9. 

A complete kit of parts for all “on- 
board’’ components, including double- 
sided printed circuit boards, for the three 
modules are available from Blue Rose 
Electronics, Dept EE, 538 Liverpool 
Road, Great Sankey, Warrington, 
Cheshire, WAS 3LU. (4 0925 72 
7848). Post and packing is Free on 
orders over £5 but add 60p for orders of 
less value. 

The r.f. kit cost £12.95 and the Voltage 
Regulator kit cost £4.75. The little Audio 
Amplifier kit is sold as a “Surface Mount 
Starter Kit’’ and cost £6.95. 

The three double-sided (for screening 
and r.f. stability) printed circuit boards 
are obtainable from the FE PCB Serv- 
ice, codes EE726, EE727 and EE728 (see 
page 138). 


Bench Amplifier/Signal Tracer 
Looking through the components list 
for the Bench Amplifier/Signal Tracer, 





this months 7each-/n ‘97 project, we 
cannot forsee any component buying 
problems. The choice of case is left to the 
individual, however if you wish to use the 
one in our prototype it is an RS type and 
was purchased through Electromail (4 
0536 204555) code 503-622, their mail 
order arm for the sum of £18.67! 

The TBA820M 2W Power Amplifier 
chip should be available from most com- 
ponent advertisers and is certainly listed 
by Maplin. When ordering the poten- 
tiometers do not forget to quote both the 
“lin” and “‘log” types. 

The 0.1in. pitch p.c.b. headers are now 
fairly common items and should be avail- 
able ‘‘over the counter’. The printed 
circuit board for the Bench Amplifier is 
available through the FE PCB Service, 
code EE725 (see page 138). 

For those wishing to build up the two 
Teach In ‘91 — Design Your own Circuits 
— demonstration amplifiers, the printed 
circuit boards are obtainable from the FE 
PCB Service. Quote codes EE723 for the 
TBA820M Amplifier and EE724 for the 
High Quality Power Amplifier. 


Electric Blanket Shutdown 

It is most important that the circuit 
board and mains transformer used in the 
Electric Blanket Shutdown are housed in 
an ‘‘Earthed’’ meta/case, on no account 
use a non-earthed supply. Because there 
are mains voltages on the circuit board it 
is vital that all copper track breaks are 
double-checked and whenever working 
on the board it must be disconnected 
from the supply. 

The mercury vibration switch may 
prove a little difficult to locate locally. The 
one used in our model was purchased 
from Maplin and is listed as order 
code UK57M (Vibration Switch). The 
“switch” contacts are always open (off) 
when stationary, but when vibrated or 
tilted it triggers the circuit. Note that the 
case of the mercury switch forms one of 
the contacts, hence the use of the 
spring/Terry clip. 

The Bulgin Euro 3-pin mains chassis 
socket and line plug are now stocked by 
most good component suppliers. There 
should be plenty of suitable relays on the 
market and should not cause any local 
sourcing problems provided they are of 
similar ratings; contacts rated at 1A 250V 
or better. 
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MORE BOOKS NEXT MONTH — 


The books listed have been 
selected as being of special 
interest to everyone involved in 
electronics and computing. They 
are supplied by mail order direct 
to your door. Full details are 
given on the last book page. 

For another selection of books 
see next month’s issue. 


MORE BOOKS NEXT MONTH 


ees PROJECT CONSTRUCTION kia 


HOW TO GET YOUR 

ELECTRONIC PROJECTS WORKING 

R. A. Penfold 

We have all built projects only to find that they did not 
work correctly, or at all, when first switched on. The aim 
of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects. 

96 pages Order code BP110 £2.50 


HOW TO DESIGN AND MAKE 

YOUR OWN P.C.B.s 

R. A. Penfold a 
Deals with the simple methods of copying printed circuit 
board designs from magazines and books and covers all 
aspects of simple p.c.b. construction including photo- 
graphic methods and designing your own p.c.b.s. 


80 pages Order code BP121 £2.50 


BEGINNER’S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 

R. A. Penfold 

Shows the complete beginner how to tackle the practical 
side of electronics, so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books. Also includes examples in the 
form of simple projects. 


112 pages Order code No. 227 £1.95 


ELECTRONIC SCIENCE PROJECTS 

O. Bishop 

These projects range in complexity from a simple colour 
temperature meter to an infra-red laser. There are novel- 
ties such as an electronic clock regulated by a resonating 
spring, and an oscilloscope with solid-state display. 
There are scientific measuring instruments such as a pH 
meter and an electro-cardiometer. All projects have a 
strong scientific flavour. The way they work, and how to 
build and use them are fully explained. 

144 pages Order code BP104 £2.95 


Beginners Guide to 
Building Electronic 
Projects 





ELECTRONIC PROJECTS — BOOK 1 


Published by Everyday Electronics in association 
with Magenta Electronics. 
Contains twenty of the best projects from previous issues 
of EE each backed with a kit of components. The projects 
are: Seashell Sea Synthesiser, EE Treasure Hunter, Mini 
Strobe, Digital Capacitance Meter, Three Channel Sound 
to Light, BBC 16K Sideways Ram, Simple Short Wave 
Radio, Insulation Tester, Stepper Motor interface, Eprom 
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm, 
EE Equaliser loniser, Bat Detector, Acoustic Probe, 
Mainstester and Fuse Finder, Light Rider- (Lapel Badge, 
Disco Lights, Chaser Light), Musical Doorbell, Function 
Generator, Tilt Alarm, 10W Audio Amplifier, EE Buccaneer 
Induction Balance Metal Detector, BBC Midi Interface, 
Variable Bench Power Supply, Pet Scarer, Audio Signal 
Generator. 

128 pages (A4 size) Order code EP1 £2.45 


A BEGINNERS GUIDE TO MODERN 
ELECTRONIC COMPONENTS 
R.A. Penfold 

The purpose of this books to provide practical information 
to help the reader sort out the bewildering array of com- 
ponents currently on offer. An advanced knowledge of the 
theory of electronics is not needed, and this book is not 
intended to be a course in electronic theory. The main aim 
is to explain the differences between different components 
of the same basic type (e.g. carbon, carbon film, metal film, 
and wire-wound resistors) so that the right component for 
a given application can be selected. A wide range of com- 
ponents are included, with the emphasis firmly on those 
components that are used a great deal in projects for the 
home constructor. 
166 pages 


Order code BP285 £3.95 
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PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 


R. A. Penfold 
These books are designed to aid electronic enthusiasts 
who like to experiment with circuits and produce their 
own projects, rather than simply following published 
project designs. 


BOOK 1 contains: Oscillators—sinewave, triangular, 
squarewave, sawtooth, and pulse waveform generators 
operating at audio frequencies. Timers—simple mono- 
stable circuits using i.c.s, the 555 and 7555 devices, etc. 
Miscellaneous—noise generators, rectifiers, compara- 
tors and triggers, etc. 


BOOK 2 contains: Amplifiers—low level discrete and 
op-amp circuits, voltage and buffer amplifiers including 
d.c. types. Also low-noise audio and ee controlled 
amplifiers. Filters—high-pass, low-pass, 6, 12, and 24dB 
per octave types. Miscellaneous—i.c. power amplifiers, 
mixers, voltage and current regulators, etc. 


BOOK 1 
BOOK 2 


Order code BP117 £1.95 
Order code BP118 £1.95 


128 pages 
112 pages 


ELECTRONIC ALARM CIRCUITS MANUAL 
R. M. Marston 
One hundred and forty useful alarm circuits, of a variety 
of types, are shown in this volume. The operating princi- 
ple of each one is explained in concise but comprehen- 
sive terms, and brief construction notes are given where 
necessary. 

Aimed at the practical design engineer, technician and 
experimenter, as well as the electronics student and 


amateur. 
124 pages Order code NE11 £10.95 ; 


DESIGNING DC POWER SUPPLIES 

G. C. Loveday C.Eng MIERE ; 
Covers all aspects of the design of regulated power units, 
using discretes, i.c. regulators and switched units. It also 
covers protection circuits and reference supplies. Many 
design examples and exercises all with fully worked sol- 


utions are given. 
131 pages Order code BM2 £6.95 


ELECTRONIC POWER SUPPLY HANDBOOK 
lan R. Sinclair 
This book covers the often neglected topic of electronic 
power supplies. Ail types of supplies that are used for 
electronics purposes are covered in detail, starting with 
cells and batteries and extending by way of rectified sup- 
plies and linear stabilisers to modern switch-mode sys- 
tems, IC switch-mode regulators, DC-DC converters and 
inverters. oe 
The devices, their operating principles and typical circuits 
are all dealt with in detail. The action of rectifiers and 
the reservoir capacitor is emphasised, and the subject of 
stabilisation is covered. The book includes some useful 
formulae for assessing the likely hum level of a conven- 
tional rectifier reservoir supply. 
136 pages Order code PC108 £7.95 
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MODERN OPTO DEVICE PROJECTS 

R.A. Penfold 

In recent years, the range of opto devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica- 
tions as well. This book provides a number of practical 
designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
l.e.d.s and passive IR detectors etc. 

While many of these designs are not in the “dead simple” 
category, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con- 
struction and some of the more simple designs are suitable 
for begint=ers. 
104 pages 


Order code BP194 £2.95 


DIGITAL LOGIC GATES AND FLIP-FLOPS 

lan R. Sinclair 

This book, intended for enthusiasts, students and techni- 
cians, seeks to establish a firm foundation in digital elec- 
tronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. This is not a con- 
structor’s book in the sense of presenting circuits to build 
and use, it is for the user who wants to design and 
troubleshoot digital circuitry with considerably more 
understanding of principles. 

Topics such as Boolean algebra and Karnaugh map- 
ping are explained, demonstrated and used extensively, 
and more attention is paid to the subject of synchronous 
counters than to the simple but less important ripple 
counters. 

No background other than a basic knowledge of elec- 
tronics is assumed, and the more theoretical topics are 
explained from the beginning, as also are many working 
practices. The book concludes with an explanation of 
microprocessor techniques as applied to digital logic. 
200 pages Order code PC106 £8. 


HOW TO USE OP-AMPS 

E. A. Parr 

This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations. The approach has been made as non- 


mathematical as possible. 
160 pages Order code BP88& £2.95 
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MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 
R. A. Penfold 
Both books include practical circuits together with details 
of the circuit operation and useful background informa- 
tion. Any special constructional points are covered but 
p.c.b. layouts and other detailed constructional informa- 
tion are not included. 

Book 1 is mainly concerned with getting signals in and 
out of the computer;. Book 2 deals primarily with circuits 
for practical applications. 


Book 1 112 pages Order code BP130 £2.25 
Book 2 112 pages Order code BP131 £2.75 
SENSORS AND TRANSDUCERS 


Keith Brindley 

There are a considerable number of transducers. Look 
through any electronic components catalogue and you'll 
find a wide variety of types, and each type has many ver- 
sions. it’s not easy to choose a transducer correctly for a 
particular function. In many specifications, terms and 
procedures are referred to which might deter you from 
using one that is, in fact, the best for the job. Yet, opting 
to use a transducer merely because it is easier to inter- 
face into the measuring system is not the answer. A 
greater knowledge of all types of transducers capable of 
doing the task is the ideal, and only then can a totally 
patlcfectacy decision be made to use one in particular. 
176 pages Order code NE17 £12.95 


ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 

Robert Penfold 

Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available. The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
many inexpensive home computers are well suited to the 
task. 

The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 
bridge this gap. 

92 pages Order code BP179 £2.95 


50 SIMPLE LED CIRCUITS 
R. N. Soar 


, Contains 50 interesting and useful circuits and applica- 
; tons, covering many different branches of electronics, 


using one of the most inexpensive and freely available 
components—the light-emitting diode (LED). Also in- 
cludes circuits for the 707 common anode display 

64 pages Order Code BP42 £1.95 
BOOK 2 50 more l|.e.d. circuits Order code BP87_ = £1.95 


ELECTRONICS SIMPLIFIED 

—CRYSTAL SET CONSTRUCTION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Especially written for those who wish to participate in the 
intricacies of electronics more through practical con- 
struction than by theoretical study. It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools. 

80 pages Order Code BP92 £1.75 
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ELECTRONICS TEACH-IN No.4 

INTRODUCING DIGITAL ELECTRONICS (published 
by Everyday Electronics) 

Michael J. Cockcroft 

Although this book is primarily a City & Guilds Introduc- 
tory level course (726/301), approximately 80% of the in- 
formation forms a very basic introduction to electronics in 
general, it therefore provides an excellent introductory text 
for beginners and a course and reference book for GCSE 
students. 

Full details on registering for C&G assessment, details of 
assessment centres, components required and information 
on the course in general are given. 

The City & Guilds introduction to module 726/301 reads: 
“A candidate who satisfactorily completes this module will 
have a competence to identify basic components and digi- 
tal integrated circuits and connect them together to form 
simple working circuits and logic units.’ This provides an 
excellent introduction to the book 

£2.95 
FOR BEGINNERS 


Order code TI4 
Owen Bishop 


This book describes over 60 modular electronic circuits — 
how they work, how to build them, and how to use them. 
The modules may be wired together to make hundreds of 
different electronic systems, both analogue and digital. To 
show the reader how to begin building systems from 
modules, a selection of over 25 electronic systems are 
described in detail, covering such widely differing appli- 
cations as timing, home security, measurement, audio 
(including a simple radio receiver), games and remote 


112 pages (A4 size) 


ELECTRONIC MODULES AND SYSTEMS 


control. 

200 pages Order code BP266 £3.95 
FROM ATOMS TO AMPERES 
F. A. Wilson 


Explains in crystal clear terms the absolute fundamen- 
tals behind electricity and electronics. Really helps you 
to discover and understand the subject, perhaps for the 
first time ever. 

Have you ever: Wondered about the true link between 
electricity and magnetism? Felt you could never under- 
stand the work of Einstein, Newton, Boltzmann, Planck 
and other early scientists? Just accepted that an electron 
is like a little black ball? Got mixed up with e.m.f. and 
p.d.? Thought the idea of holes in semiconductors is a bit 
much? 

Then-help is at hand with this inexpensive book, in as 
simple a way as possible and without too much complex 
mathematics and formulae. 

244 pages Order code BP254 £3.50 
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ELECTRONICS TEACH-IN No. 3 — EXPLORING 
ELECTRONICS (published by Everyday Electronics) 
Owen Bishop 


Another EE value for money publication aimed at stu- 
dents of electronics. The course is designed to explain 
the workings of electronic components and circuits by 
involving the reader in experimenting with them. The 
book does not contain masses of theory or formulae but 
straightforward explanations and circuits to build and 
experiment with. 

Exploring Electronics contains more than 25 useful 
projects, assumes no previous knowledge of electronics 
and is split into 28 easily digestible sections. 

88 pages (A4 size) Order code TI3 £2.45 


ELECTRONICS TEACH-IN 88/89— 

INTRODUCING MICROPROCESSORS 

Mike Tooley BA (published by Everyday Electronics) 

A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introductory 
Microprocessors (726/303). The book contains every- 
thing you need to know including full details on register- 
ing for assessment, etc. Starting with basic terminology, 
integrated circuits, logic families and numbering systems 
the text builds in stages, with revision and assessments 
built in, up to programming, languages, flow charts, etc. 
The course is ideal for the newcomer to the subject. 

80 pages (A4 size) Order code TI-88/89 £2.45 


NEWNES ELECTRONICS 

POCKET BOOK 

E. A. Parr 

Newnes Electronics Pocket Book has been in print for 
over twenty years and has covered the development of 
electronics from valve to semiconductor technology and 
from transistors to LSI integrated circuits and micro- 
processors. To keep up to date with the rapidly changing 
world of electronics, continuous revision has been 
necessary. This new Fifth Edition takes account of recent 
changes and includes material suggested by readers of 
previous editions. New descriptions of op.amp. applica- 
tions and the design of digital circuits have been added, 
along with a totally new chapter on computing, plus 
other revisions throughout. 

315 pages (hard cover), Order Code NEO2 £9.95 


ELECTRONICS-— A “MADE SIMPLE” BOOK 

G. H. Olsen ; 

This book provides excellent background reading for our 
Introducing Digital Electronics series and will be of interest 
to everyone studying electronics. The subject is simply ex- 
plained and well illustrated and the book assumes only a 
very basic knowledge of electricity. 

330 pages Order code NE10 £4.95 





(published by EE in association with PC Publishing) 


This book is an invaluable source of information of 
everyday relevance in the world of electronics. It 
contains not only sections which deal with the essential 
theory of electronic circuits, but it also deals with a wide 
range of practical electronic applications. 

It is ideal for the hobbyist, student, technician and 
engineer. The information is presented in the form of a 
basic electronic recipe book with numerous examples 
showing how theory can be put into practice using a 
range of commonly available “industry standard” 
components and devices. 

A must for everyone involved in electronics! 

256 pages Order code DATA £8.95 


ELECTRONIC HOBBYISTS HANDBOOK 

R.A. Penfold 

Provides an inexpensive single source of easily located 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful data. 

88 pages Order code BP233 £4.95 


ESSENTIAL THEORY FOR THE 

ELECTRONICS HOBBYIST 

G. T. Rubaroe, T.Eng (C.E.1.), Assoc.1.E.R.E. 

The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to- 
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics. 

128 pages Order Code 228 £2.50 


PRACTICAL DIGITAL ELECTRONICS HANDBOOK 
wanda “ied (Published in association with Everyday Elec- 
Ly) 

The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
wiil prove invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques. Contents: Introduction to 
integrated circuits; basic logic gates; monostable and 
bistable devices; timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester; current tracer; audio logic tracer; RS-232C 
breakout box; versatile digital counter/ frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 

208 pages Order code PC100 £6.95 
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NEWNES COMPUTER ENGINEER'S 
POCKETBOOK (Second Edition) 

Michael Tooley 

An invaluable compendium of facts, figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems. It will appeal equally to the 
hardware or software specialist and to the new band of 
‘software engineers’’. This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text. The data is presented in a succinct and 
rapidly accessible form so that the book can become part 


of an everyday toolkit. 
205 pages (hard cover) Order code NEO1 £9.95 


AN INTRODUCTION TO Z80 MACHINE CODE 
R.A. & J. W. Penfold 

Takes the reader through the basics of microprocessors 
and machine code programming with no previous know- 
ledge of these being assumed. The Z80 is used in many 
popular home computers and simple programming ex- 
amples are given for Z80-based machines including the 
Sinclair 2X81 and Spectrum, Memotech and the Am- 
strad CPC 464. Also applicable to the Amstrad CPC 664 


and 6128. 
144 pages Order code BP152 £2.75 


A Z80 WORKSHOP MANUAL 

E. A. Parr, B.Sc., C.Eng., M.1.E.E. 

This book is intended for people who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z80 based computer. 
192 pages Order Code BP112 £3.50 
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COMPUTERS AND MUSIC — AN INTRODUCTION 

R.A. Penfold 

Computers are playing an increasingly important part in 
the world of music, and the days when computerised 
music was strictly for the fanatical few are long gone. 
Computer-based music systems in the past have tended 
to be either horrendously expensive, very crude, or both! 
These days, prices are much more modest and the 
potential of the equipment is much greater. Con- 
sequently a lot of musicians are being tempted into the 
unfamiliar territory of computer music systems. 

If you are more used to the black and white keys of a 
synth keyboard than the QWERTY keyboard of a compu- 
ter, you may be understandably confused by the jargon 
and terminology bandied about by computer buffs. But 
fear not, setting up and using a computer-based music 
making system is not as difficult as you might think. 

This book will help you learn the basics of computing, 
running applications programs, wiring up a MIDI system 
and using the system to good effect, in fact just about 
everything you need to know about hardware and the 
programs, with no previous knowledge of computing 
needed or assumed. This book will help you to choose 
the right components for a system to suit your personal 
needs, and equip you to exploit that system fully. 


174 pages Order code PC107 £7.95 


GETTING THE MOST FROM YOUR PRINTER 

J. W. Penfold 

Details how to use all the features provided on most dot- 
matrix printers from programs and popular word proces- 
sor packages like Wordwise, Visawrite and Quill, etc. 
Shows exactly what must be typed in to achieve a given 


effect. 
96 pages Order Code BP181 £2.95 


A CONCISE INTRODUCTION TO MS-DOS 

N. Kantaris ; 
This guide is writen with the non-expert, busy person in 
mind and, as such, it has an underlying structure based 
on “what you need to know first, appears first’. 
Nonetheless, the guide is also designed to be circular, 
which means that you don’t have to start at the begin- 
ning and go to the end. The more experienced user can 
start from any section. 

The guide covers versions 3.0, 3.1 and 3.2 of both PC- 
DOS and MS-DOS as implemented by IBM and other 
manufacturers of “compatible” microcomputers, 
including the AMSTRAD PC’s. It covers both floppy disc- 
based systems and hard disc-based systems. 

64 pages Order code £2.95 


AN INTRODUCTION TO 68000 ASSEMBLY 
LANGUAGE 

R.A. & J. W. Penfold 

Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo- 
dore Amiga, Atari ST range or Apple Macintosh range 
etc., in assembly language. It is not as difficult as one 
might think and this book covers the fundamentals. 

112 pages Order code BP184 £2.95 


THE ART OF PROGRAMMING THE ZX 
SPECTRUM 

M. James, B.Sc., M.B.C.S. 

It is one thing to have learnt how to use all the 
Spectrum's coramands and functions, but a very differ- 
ent one to be able to combine them into programs that 
do exactly what you want them to. This is just what this 
book is all about—teaching you the art of effective 
programming with your Spectrum. 

144 pages Order code BP119 £2.50 
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BEGINNER'S GUIDE TO HI-FI 

lan Sinclair 

The Beginner's Guide to Hi-Fi will appeal to the audio 
enthusiast, whether newly won over by advances in tech- 
nology or well established and wondering whether to up- 
date equipment. The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro- 
duced. 

Every aspect of Hi-Fi, from pickup cartridges to loudspeak- 
ers, has been covered, and the emphasis has been on ex- 
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems. The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 

194 pages Temporarily out of print. 


DATA & COMPONENT 
IDENTIFICATION 


HOW TO IDENTIFY UNMARKED ICs 

K. H. Recorr 

Shows the reader how, with just a test-meter, to go 
about recording the particular signature of an unmarked 
i.c. which should enable the i.c. to then be identified with 
reference to manufacturers’ or other data. An i.c. 
Signature is a specially plotted chart produced by mea- 
suring the resistances between all terminal pairs of an i.c. 
Chart Order code BP101 £0.95 


INTERNATIONAL DIODE 

EQUIVALENTS GUIDE 

A. Michaels 

Designed to help the user in finding possible substitutes 
for a large selection of the many different types of diodes 
that are available. Besides simple rectifier diodes, also 
included are Zener diodes, |.e.d.s, diacs, triacs, thyris- 
tors, OCls, photo and display diodes. 

144 pages Temporarily out of print 


LINEAR IC EQUIVALENTS 

AND PIN CONNECTIONS 

A. Michaels 

Shows equivalents and pin connections of a popular 
selection of European, American and Japanese linear 
i.c.s. Also includes details of functions, manufacturer 
and country of origin. 


320 pages Temporarily out of print 


RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 

B. B. Babani 

Although this chart was first published in 1971 it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components. Includes resistors, capacitors, transfor- 
mers, field coils, fuses, battery leads, speakers, etc. It is 
particularly useful for finding the values of old 


components. 
Chart Order code BP7 £0.95 


AN INTRODUCTION TO LOUDSPEAKERS AND 
ENCLOSURE DESIGN 

V. Capel 

This book explores the various features, good points and 
snags of speaker designs. It examines the whys and 
wherefores so that the reader can understand the princi- 
ples involved and so make an informed choice of design, 
or even design loudspeaker enclosures for him or her- 
self. Crossover units are also explained, the various 
types, how they work, the distortions they produce and 
how to avoid them. Finally there is a step-by-step 
description of the construction of the Kapellmeister 
loudspeaker enclosure. 

148 pages Order Code BP256 £2.95 


MUSICAL APPLICATIONS OF THE ATARI ST's 
R. A. Penfold 
The Atari ST’s are now firmly established as the comput- 
ers to use for electronic music applications. The range 
and sophistication of these applications are much grea- 
ter than most people may realise, but there are still a lot 
of misconceptions about just what can and cannot be 
achieved. This book will help you sort out the fact from 
the fallacy and to get the most musically from the ST’s. 
A wide selection of topics are covered, including the 
internal sound chip; MIDI; applications programs such 
as sequencing and score writing, etc; simple but useful 
add-on projects and MIDI programming. 
90 pages Order code BP246 £5.95 
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TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 

Used properly, should enable the reader to trace most 
common faults reasonably quickly. Across the top of the 
chart will be found four rectangles containing brief 
description of these faults, vis—sound weak but undis- 
torted, set dead, sound low or distorted and background 
noises. One then selects the most appropriate of these 
and following the arrows, carries out the suggested 
checks in sequence until the fault is cleared. 

Chart Order code BP70 £0.95 


HOW TO USE OSCILLOSCOPES AND 
OTHER TEST EQUIPMENT 


R.A. Penfold 


This book explains the basic function of an oscilloscope, 
gives a detailed explanation of all the standard controls, 
and provides advice on buying. A separate chapter deals 
with using an oscilloscope for fault finding on linear and 
logic circuits. Plenty of example waveforms help to il- 
lustrate the control functions and the effects of various 
fault conditions. The function and use of various other 
pieces of test equipment are also covered, including sig- 
nal generators, logic probes, logic pulsers, and crystal 


calibrators. 
104 pages Order code BP267 £3.50 
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AN INTRODUCTION TO AMATEUR RADIO 
1.D. Poole 

Amateur radio is a unique and fascinating hobby which 
has attracted thousands of peopie since it began at the 
turn of the century. 

This book gives the newcomer a comprehensive and 
easy to understand guide through the subject so that the 
reader can gain the most from the hobby. It then remains 
an essential reference volume to be used time and again. 
Topics covered include the basic aspects of the hobby, 
such as operating procedures, jargon and setting up a 
station. Technical topics covered include propagation, 
receivers, transmitters and aerials etc. 
150 pages Order code BP257 


INTERNATIONAL RADIO STATIONS GUIDE 

P. Shore 

Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 

Listening to Short Wave Radio; ITU Country Codes; World- 
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana- 
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F- 
requency Conversion. 
320 pages 


£3.50 


Order code BP255 £4.95 


AERIAL PROJECTS 

R. A. Penfold 

The subject of aerials is vast but in this book the author 
has considered practical aerial designs, including active, 
loop and ferrite aerials which give good performances 
and are relatively simple and inexpensive to build. The 
complex theory and mathematics of aerial design have 
been avoided. 

Also included are constructional details of anumber of 
aerial accessories including a pre-selector, attenuator, 
filters and tuning unit. 

96 pages Order code BP105 £2.50 
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AN INTRODUCTION TO SATELLITE TELEVISION 

F.A. Wilson 

As a definitive introduction to the subject this book is pre- 
sented on two levels. For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text. 

For the professional engineer, electronics enthusiast, stu- 
dent or others with technical backgrounds, there are numer- 
ous appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc. 

There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system —the dish antenna. 

104 pages Order Code BP195 £5.95 


COMMUNICATION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

A look at the electronic fundamentals over the whole of 
the communication scene. This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible. While not 
getting involved in the more complicated theory and 
mathematics, most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy. To assist in understanding these more 
thoroughly, chapters on signal processing, the electro- 
magnetic wave, networks and transmissions assess- 
ment are included, finally a short chapter on optical 
transmission 

256 pages Order Code BP8&9 £2.95 
AN INTRODUCTION TO VHF/UHF 

FOR RADIO AMATEURS 

1. D. Poole 

This book covers the essentials required to gain the most 
from using the VHF and UHF bands. As such it will be of 
7 to both the newcomer and more experienced operator 
alike. 

Topics included in this book include propagation, des- 
criptions of the bands with outlines of the bandplans and 
channels, aerials, receivers, transmitters and a special 
chapter on scanners. In addition to this repeater and 
mobile operation are included as well as DXing and data 
modes together with a section on packet radio. 

102 pages Order Code BP281 £3.50 


PRACTICAL MIDi HANDBOOK 
R.A. Penfold 


The Musical Instrument Digital Interface (MIDI) is  sur- 
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 

The Practical MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec- 
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals. 


128 pages Order code PC101 £6.95 


COMPUTERS AND MUSIC 
— see computer section 


DIKE CA 
BOOM 
SERVICE 


(A Division of Wimborne Publishing Ltd.) 


TO ORDER 


Please state the title 
and —~ order code 
clearly, print your 
name andé_= address 
and add the required 
postage to the total 


order. 


Add 75p to your total order for 
postage and packing (overseas 
readers add £1.50 for countries 
in Europe, or add £2.00 for all 
countries outside Europe, sur- 
face mail postage) and send a 
PO, cheque or _ international 
money order (£ sterling only) 
made payable to Direct Book 
Service quoting your name and 
address, the order code and 
quantities required to DIRECT 
BOOK SERVICE, 33 GRAVEL 
HILL, MERLEY, WIMBORNE, 
DORSET, BH21 1RW (mail order 
only). 























See next month’s issue for another 
three page selection of books. 










Although books are normally 
sent within seven days of receipt 
of your order, please allow a 
maximum of 28 days for deliv- 
ery. Overseas readers allow 
extra time for surface mail post. 
Please check price and availability 

(see latest issue of Everyday 
Electronics) before ordering from 

old lists. 


Note-—our postage charge 
is the same for one book or 
one hundred books! 
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RICTLEWOCE 
RUNILS 


Now free!! 
(Whilst stocks last) One of the most comprehensive components catalogues in 











the business. 


Over 13,000 different components from all over the world, the Cricklewood 
Catalogue is a must for the hobbyist and professional. Simply write, phone, fax 


or telex for a free copy 


@ ONE OF THE LARGEST RANGES OF COMPONENTS IN THE UK 
@ FASTANDEFFICIENT SAME DAY “in 


Access | 
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HART KITS give you the opportunity 
to build the very best engineered hifi equip- 
ment there is, designed by the leaders in their 
field, using the best components that are available. 
With a HART KIT you not only get more performance for 
your money but also added free bonus of your own hands- 
on experience of modern electronic assembly. The HART 
combination of innovative circuit techniques, sound en- 
gineering design and professional grade components is 
your recipe for success in the quest for affordable ultimate 
audio fidelity. 
Telephone or write for your FREE LISTS giving full details 
of all our Kits, components and special offers. Featured this 
month is the: - 


AUDIO DESIGN 80 WATT POWER AMPLIFIER 


























Each Bowe amp 1 Ras its] 
- double’ sidé PC s& thai four power mosfets, 
directly FE rd for consistent predictable 


performance: | the: ‘sophisticated power supply features no 
less tharr'six separate voltage rails, all fully stabilised, and 
the complete unit, using a toroidal transformer, is con- 
tained within a heavy gauge aluminium chassis/heatsink 


Everyday Electronics, February 1991 


PERSONAL SERVICE 
@ VERY COMPETITIVE PRICES, | 
QUANTITY DISCOUNTS AVAILABLE 
@ DISCOUNT VOUCHERS INCLUDED 
@ NO MINIMUM ORDER 


K11 00 STANDARD  arteag: 


Orders accepted by credit card 


VISA 
see aed 





pW HART AUDIO KITS — YOUR VALUE FOR 
MONEY ROUTE TO ULTIMATE HI-FI 


fitted with IEC mains input and output sockets. To make 
assembly very easy all the wiring is even pre-terminated, 
ready for instant use: 

The standard amplifier comes with the option of a stereo 


LED power meter and a versatile passive front end giving — 


switched inputs, and ALPS precision, low-noise volume and 
balance controls. All inputs are taken to gold plated Phono 
sockets and outputs to heavy duty 30 amp binding posts. 
These are also available gold plated as an optional extra. 
Another new option is the relay switched front end stage 
which even gives a tape input and output facility. This 
means that for use with tuners, tape and CD players, or 
indeed any other ‘flat’ inputs the power amplifier may be 
used on its own, without the need for any external signal 
handling stages. For your special system requirements our 
‘Slave’ and ‘monobloc’ versions without the passive input 
stage and power meter are also available. 

All amplifiers fit within our standard 420 x 260 x 75mm 
case to match our 400 Series Tuner range. The case and 
front plate are finished in textured matt black with white 
lettering and all parts are precision jig-punched for ac- 
curacy 





... £428.02. 


ighest standards 
me cOfis' built by anyone 
ynable ® ‘anual ‘ability, If you are still not con- 
6a how easy it is to build it yourself with a HART kit 
you can order the Instruction Manual to read for yourself 
and we will refund the cost when you buy your kit! 
1100CM Construction Manual. 20+ pages of step by step 
assembly instructions, circuit diagrams and full parts iden- 
tification list. £5.50 
RLH11 Reprints of the latest 1989 articles £1.80 
Our FREE LIST has further details of this kit as well as 
our range of super quality tuners, ALPS precision pots and 
tape recorder circuits. Send for your copy. 


24hr SALES LINE 





QUALITY AUDIO KITS| (0691 ) 652894 |att Prices inctuve vat be 







Please add part cost of carriage and insurance as follows: 










Nothing to 
stop you 
owning a 
Cricklewood 
catalogue 
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RACK CASES 


x Suitable for instruments, high quality amplifiers and many other 
applications that demand strength and professional finish * New 
improved construction and finish * Black anodised aluminium front 
panels * Separate front mounting plate, no fixing screws visible on 
the front andthe side of the enclosure * Heavy gauge front panel is 
". of brushed aluminium finish enhanced with two professional handles 
* With ventilation slits andplasticfeet x Rear box manufactured from 
1.1mm steel finished in black. Rack mounting or free standing. Comes 
in quick assembly flat package. 


Panel Size Rear Box Price 
Order Code WH(inch) W HD Weight ¢ 
U112 19x 1.75 17x1.5x12 2.5kg 24.95 
U212 19x3.5  17x3.0x12 3.3kg 29.75 
U312 19x5.25 17x5.0x12 4.0kg 31.95 
U412 19x70 17x65x12 4.6kg 34.95 


Please add £3.00 P&P for the first item and £1.50 for each 
additional item. 


Please add VAT to above prices. Overseas orders welcome. 


CRICKLEWOOD ELECTRONICS LTD, 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET 
TEL: 081-450 0995/452 0161 FAX: 081-208 1441 TELEX 914977 


HIGH QUALITY REPLACEMENT CASSETTE HEADS 





Do your tapes lack treble? A worn head could be the 
problem. Fitting one of our replacement heads could 
restore performance to better than new! Standard induc- 
tances and mountings make fitting easy on nearly all 
machines and our TC1 Test Cassette helps you set the 
azimuth spot on. As we are the actual importers you get 
prime parts at lower prices, compare our prices with other 
suppliers and see! All our heads are suitable for use with 
any Dolby system and are normally available ex. stock. We 
also stock a wide range of special heads for home 
construction and industrial users. 
HS16 Sendust Alloy Stereo Head. high quality head with 
excellent frequency response and hyberbolic face for good 
HHO GOMINGE 35.655)...0.88 ARLE aA RA £17.86 
HC40 NEW RANGE High Beta Permallow Stereo Head. 
Modern space saver design gives excellent high-frequency 
response with easy fitting and lower cost. Suitable for 
chrome, metal and ferric tapes, truly a universal replace- 
ment head, with ample quality for hifi decks and cheap 
5 


SROUGN [OF Car PIAYVOIS! ..55..5iccjovicsesvecevovaancarsegiversesconses £6.6 

HX100 Special Offer Stereo permalloy Head.............. £2.86 
HRP373 Downstream Monitor Stereo Combination 
PRINS 55S vciecas ve tbnakidksendsnig Suhsawan yectiobiatanghiids eatatexpapedig sake £44.39 
HQ551 4-Track Record & Play Permalioy Head for auto- 
reverse car players or quadraphonic recording......... £16.79 


See our list for our complete range of Cassette and Reel- 
to-reel heads 

TAPE RECORDER CARE PRODUCTS 

HART TC1 TEST CASSETTE. Our famous triple pur- 
pose test cassette. Sets tape azimuth, VU level ge" “a 


Mains Powered Tape Head Demagnetizer, 


_ prevents noise on playback due to residual head 
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DEM115 Electronic, Cassette Type, demagnetizer.....£8.61 


Our new Autumn/Winter ‘90 price list is FREE. Send for 
your copy now. Overseas customers welcome, please send 
2 IRCs to cover surface post or 5 for Airmail. 

We now accept inland and overseas order by post or tele- 
phone on all Access, Master and Visa Credit Cards. 


INLAND: Orders up to £20 - £1; Orders over £20 - £2.50; 
Next day ~ £9. OVERSEAS: Please see 
the ordering information 

with our lists. 










PCB Service, Everyday Electronics, 6 Church Street, Wimborne, 
Dorset BH21 1JH. Cheques should be crossed and made payable to 
Everyday Electronics (Payment in £ sterling only). 


Boards for some older projects — not listed here - can often be obtained from 
Magenta Electronics, 135 Hunter St, Burton-on-Trent. Staffs DE14 2ST. 
Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Notting- 
ham NG16 1BX. Tel: 0602 382509. 


NOTE: While 90% of our boards are now held in stock and are dis- 
patched within seven days of receipt of order, please allow a maxi- 
mum of 28 days for delivery —overseas readers allow extra if ordered 
by surface mail. Please check price and availability in the latest issue 
before ordering. We can only supply boards listed in the latest issue. 
Boards can only be supplied on a payment with order basis. 


Order Code 






PROJECT TITLE 


BBC Sideways RAM/ROM 


Multi-Chan Remote Light Dim 
Relay/Decoder 
Dimmer Board 
Power Supply 


Video Wiper 
Tea Tune 


Time Switch 
Suntan Timer 






















Doorbell Delay 
Infra-Red Object Counter Trans ; 






Receiver 
Display 







Seashell Sea Synthesiser 


Downbeat Metronome 
EPROM Programmer (On Spec) 
Phasor 


Monkey/Hunter Game 
Continuity Tester 


Sound-to- Light Interface 
Midi Pedal 

Midi Merge 
Audio Lead Tester 















































Light Sentinel 
Main Control Board 632 £9.20 
Remote Interface (4 boards) 633 £4.59 
4-Channel Auto- Fade Interface 642 £6.80 




















Pet Scarer 
Electron A/D Interface 


644 £3.00 

645 £4.84 

Spectrum EPROM Programmer 628 £7.87 
Bat Detector 647 £4.95 


Programmable Pocket Timer JUL'89 £3.82 






















Electronic Spirit Level 649 £3.85 
Distance Recorder 651 £5.23 
Treasure Hunter 652 £3.73 
Xenon Beacon 650 
Probe Pocket Treasure Finder 653 
Power Supplies — Fixed Voltage 654 

Variable Voltage 655 






















‘olen at :s:) 


, 


Music on Hold 

Power Supplies —-25V 700mA 
30V 1A 

EE Seismograph — Control 
Detector 

Lego/Logo & Spectrum 


Wash Pro 
Biofeedback Monitor — Front End 
Processor 
Power Supplies — 1.5V-25V 2A 
Logo/Lego & Spectrum Interface 


EEG Electrode Impedance Meter | 665 £3.98 


Biofeedback Signal Generator 666 £4.08 
667 £6.70 


Four-Channel Light Chaser 
668 £3.92 
670 
669 











































NOV'89 

































Quick Cap Tester 

Weather Station 
Anemometer — Freq./Volt Board 

Optional Display 







£3.94 
£3.73 
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PROJECT TITLE Order Code 






























Wind Direction 673/674 £4.22 
System Power Supply 675 £3.59 
Prophet In-Car loniser 676 £3.18 





EE Weather Station 
Display Driver 
Display and Sensor 

Fermostat Mk2 

Superhet Broadcast Receiver- Tuner/Amp 


APR‘90 


MAR‘90 












672 & 678 
671 
677 
679/680 


681 











Stereo Noise Generator 






Digital Experimenter’s Unit — Pulse Generator 682 
Power Supply 683 
Enlarger Timer 684 







EE Weather Station 
Rainfall/Sunlight Display 
Rainfall Sen and Sunlight Sen 






685 
686/687 


689 £4.68 
690 £4.74 
691 £4.95 
692/693 | £4.75 











Amstrad Speech Synthesiser 
Quizmaster 





80 Metre Direct Conversion Radio 
Mains Appliance Remote Control 
Infra-Red Transmitter 


































































Mains Appliance Remote Control 
Encoder Board A 694 £6.61 
Encoder Board B 695 £4.78 
The Tester 696 £4.15 
Mains Appliance Remote Control 
Mains ON/OFF Decoder 697 £4.55 
(5 or more 697's ordered together £3.25 each) 
Simple Metronome 698 £3.94 
Hand Tally 
Main Board (double-sided) 
Display _. 699, 700 
Alarm Bell Time-Out 701 
















Mains Appliance Remote Control 
Temperature Controller (p.c.b. only) 


Ghost Walker 
Frequency Meter 


Freq. Meter/Tachometer 
EE Musketeer (TV/Video/Audio) 


Colour Changing Christmas Lights 
Microcontroller Light Sequencer 
Versatile Bench Power Supply Unit 

Teach-In ‘91, Part 1 — Design Your Own Circuits 
L200 Module 

Dual Output Module 

LM723 Module 


Spatial Power Display 
Amstrad PCW Sound Generator 
Teach-!n ‘91, Part 2- Design Your Own Circuits 
General Purpose Transistor Amp 
Dual Op.Amp Module 
Intercom (Teach-In ‘91 Project 2) 
Analogic Test Probe 


MARC Phone-In acral 
Teach-In ‘91 Part 3 - Design Your Own Circuits 
TBA820M Amplifier 
High Quality Power Amp 
Bench Amplifier (Teach-In ‘91 Project 3) 
Gingernut 80m Receiver 
R.F. section (726), Voltage Regulator (727) 
Audio Amplifier (728) 






















DEC’90 










































726/7/8 





all 3 together 





= a= 
r Please note it is important to give project title as well as order code. 


| EE PRINTED CIRCUIT BOARD SERVICE | 


i Please send me the following p.c.b.s. j 
,OrderCode Project Quantity Price gy, 
5 ™ 1 
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t Please allow 28 days for delivery (see note above) mn | 
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TEACH-IN, DATA & PROJECTS 


FOUR SPECIAL 


PUBLICATIONS 
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TE 
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SEE DIRECT BOOK SERVICE pages—for full ordering details 





TEACH-IN 88/89 
INTRODUCING MICROPROCESSORS 


£2.45 plus P&P 


A complete City and Guilds 
Certificate Course for 726/303 
Introductory Microprocessors 


Written by Mike Tooley BA this course can lead 
successful readers to a City and Guilds Certificate. 
Everything you need to know is included—even pre-test 
papers, etc. 

From Terminology, Integrated Circuits and Logic 
Families in Part One, the course progresses in easy 
stages up to High- and Low-level Languages, Flow 
Charts and Assembly Language. Also featured is a 
range of eight Data Pages giving information on popular 
microprocessor chips. A comprehensive index is 
included, making this a valuable reference 
manual. 


ORDER CODE: TI 88/89 


TEACH-IN No. 3 
EXPLORING ELECTRONICS 
$2.45 plus P&P | 


By Owen Bishop 


Designed to explain the workings of electronic com- 
ponents and circuits by involving the reader in 
experimenting with them. The book does not con- 
tain masses of theory or formulae but straightfor- 
ward explanations and circuits to build and experi- 
ment with. 

The text is split into 28 easily digestible sections, 
each with a separate project. The breadboard exper- 
iments assume no previous knowledge, start at 
semiconductor diodes and progress through bista- 
bles, timers, amplifiers, binary etc up to f.e.t.s and 
shift registers. 

The projects include radio receivers, various tim- 
ers and alarms, plus temperature sensors and water 
detectors etc. 

An excellent source book for GCSE courses. 


ORDER CODE TI3 





ELECTRONIC PROJECTS Book 1 
£2.45 plusP&P 


Contains twenty of our best projects from previous 
issues of EE, each backed with a kit of components. 
The projects are: 

Seashell Sea Synthesiser, EE Treasure Hunter, Mini 
Strobe, Digital Capacitance Meter, Three Channel 
Sound to Light, BBC 16K Sideways Ram, Simple 
Short Wave Radio, Insulation Tester, Stepper Motor 
Interface, Eprom Eraser, 2OOMHz Digital Frequency 
Meter, Infra Red Alarm, EE Equaliser loniser, Bat 
Detector, Acoustic Probe, Mains Tester and Fuse 
Finder, Light Rider — (Lapel Badge, Disco Lights, 
Chaser Light), Musical Doorbell, Function Generator, 
Tilt Alarm, 10W Audio Amplifier, EE Buccaneer In- 
duction Balance Metal Detector, BBC Midi Interface, 
Variable Bench Power Supply, Pet Scarer, Audio 
Signal Generator. 


ORDER CODE EP1 


EVERYDAY ELECTRONICS 


DATA BOOK 


£8.95 plus Pap 
By Mike Tooley BA 


Published by EE in association with PC Publishing, 
this book is an invaluable source of information of 
everyday relevance in the world of electronics. It 
contains not only sections which deal with the es- 
sential theory of electronic circuits, but it also deals 
with a wide range of practical electronic applica- 
tions. 

It is ideal for the hobbyist, student, technician and 
engineer. The information is presented in the form 
of a basic electronic recipe book with numerous 
worked examples showing how theory can be put 
into practice using a range of commonly available 
components and devices. | 

A must for everyone involved in electronics! 


Available from your local component supplier 
or direct from us. 


ORDER CODE DATA 


SEE DIRECT BOOK SERVICE pages—for full ordering details 








EVERYDAY 





ELECTRONICS 


Reach effectively and economically today’s enthusiasts anxious to know of your 
products and services through our semi-display and classified pages. The prepaid rate 
for semi-display space is £8.00 (plus VAT) per single column centimetre (minimum 2.5cm). The 
prepaid rate for classified advertisements is 30 pence (plus VAT) per word (minimum 12 words). 


All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be 
added. Advertisements, together with remittance, should be sent to the Classified Advertisement 
Dept., Everyday Electronics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749 


DEVICE PROGRAMMING AND 
COPYING SERVICE 


EPROMS to 4MB, EEPROMS, BI-POLAR, 87XX, Micro controllers inc 
8748, 8751, 8048 & 8051 series, Z8, PIC16C5X, NEC & HIT, PALS-1st 
& 2nd generation, PLD, FPL, EPLD, GAL, PEEL, EEPROM based.etc. 


SERVICES-—Device copy. program, edit, software dump, erasing, 
fixed device and card programming, cartridge manufacture, for- 
mat transfer (600 types) processor re-targetting, cross assembly, 
emulation. TTL, CMOS, SRAM & DRAM batch and testing. 
SOFTWARE accepted in virtually any format, from the 10 industry 
standards to handwritten and text files. No minimum and fast turn- 
arounds. Rates calculated at fixed cost per bit and or device. 

Please phone or fax for free 12 page catalogue and latest revision 
listing or despatch devices/software to: 


DESIGN TECHNOLOGY (DTL) 
136 Wayside Green, Woodcote, Reading, Berks RG8 0QJ 
Tel/Fax 0491 681944/0491 681502/0836 389087 














FM Transmitter Kits also a Telephone Bug Detector Kit 
Ready built FM transmitter £6.50 including P&P 
These are commercial kits. 

We also stock a selection of Scanning receivers so 
Telephone for latest stock or ask for a free catalogue 


HOTLINE ELECTRONICS 
97 LEIGH RD, ATHERTON, GT MANCHESTER 
Tel: (0942) 891140 


Mail Order Only 


High quality EXTENDER CARDS are available as 
circuit board only, in kit form of fully assembled 
from ORETECH SYSTEMS. 


Board Kit Fully 
only form Assembled 


EUROCARD 64W Rows a,b £10 £16 £20 
EUROCARD 64W Rows a,c £10 £17 £21 
PC XT 31 Way er £9.-: £13 £20 
PC AT 18/31 Way £9 £14 £21 
Add 50p postage + 15% VAT to above prices 
Sez CONTACT 
VISA ORETECH SYSTEMS 
Rae: 


0493 442350 








N. R. BARDWELL LTD (EE) 










200-Signal Diodes 1N4148.................cccceeccsereseseseeeereeaee 

100-—Zener Diodes BYZ88 6V8B ...............ccccsceeereeeeeeeeeeees £1.00 
75—-Electrolytics Radial 4u7 63V...............cccceceeeseeseeeees £1.00 
50-Electrolytics Radial 47u SOV..............:ccccceeeeseeernes £1.00 
20-Monolithic caps. Radial 100nf 63V.................0ccceee £1.00 
10-—Monolithic caps. Radial 470nf 100V...................0 £1.00 
75—Rectifier diodes 1N4001.................cccssssseeeseseseeeeeeee £1.00 
25-—Assorted high brightness LEDG...................c.:seeeees £1.00 
12-Assorted seven segment displays.................cc0000+ £1.00 
10-—4p 3W MBB Min. Rotary Switches..................0.c00 £1.00 
30-Assorted DIL sockets up to 40 pin..............cccceeneeees £1.00 
30-Assorted sockets/Conns/DIL,-EDGE -SiL-etc........ £1.00 







30—Transistors BC478B...............ccccccesceccecceccsceneeseeeeeeaee £1.00 
30—Transistors BC182...............ccccceccsecceccescsseeeeeceeeeeees £1.00 







20-—Min. SP/CO Slide Switches. .............cceecsseeseeeseeseeees £1.00 
20-—Magnetic ear pips plus lead and plug.................06 £1.00 
30—Assorted IFT transformers...............cccccssesseeesseseees £1.00 

1—Peltier effect Heat Pump. ...........:...ccccessseeeeeeseeeeeenes £1.95 






1-10 watt Stereo Amplifier. 4 Controls plus data....... £2.95 
Prices include VAT, postage £1.00. All items new. Many more 
lines in stock. Lists-stamp. Shop open Mon'Sat 9.30-5.30 

288 Abbeydale Road, Sheffield S7 1FL. 
Tel (0742) 552886. Fax (0742) 500689 


ww SERVICE MANUALS KY 


Available for most Video Recorders, 
Colour & Mono Televisions, Cameras, Test 
Equipment, Amateur Radio, Vintage Valve 

Wireless, Any Audio, Music Systems, 

Computers, Kitchen Appliances, etc. 


Equipment from the 1930's to the present 
and beyond 


Over 100,000 models stocked, 
originals & photostats. 


FREE Catalogue Repair & Data Guides 
with all orders 


MAURITRON TECHNICAL SERVICES (EE) 
8 Cherry Tree Road, Chinnor, 
Oxfordshire OX9 4QY 
Tel: (0844) 51694. Fax: (0844) 52554 
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MULTI-PURPOSE JIG 


* Holds circuit boards for assembly and soldering 
* Holds models for painting, gluing and repair 
* Rotates 360 degrees for best work position 


STANDARD JIG holds 310x145mm £22.50 
MINI JIG holds up to 148 x 85mm £17.50 


F.S.T., 19 Cowper St., Ipswich, Suffolk IP4 5JB 
Tel: 0473 712762. Fax: 0473 271882 (24 hrs) 


RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 


1 to 24 volts up to “2 amp. 1 to 20 volts up to 1 amp. 1 to 16 volts up to 1% 
amps d.c. Fully. stabilised. Twin panel meters for instant voltage and cur- 


rent readings. Overload as = 42 VAI 
VAT 


Fully variable. 
Operates from 
240V acc. 4 = : 
Compact Unit. ‘ ot + Post £2 


Size 9 x 5% x 3in. 


NEW MODEL. Up to 38volts d.c. at 6 amps. 10 amps peak. Fully variable 
Twin panel meters. Size 14% x 11 x 4%in. £96 inc VAT. Carr £6. 


RADIO COMPONENT SPECIALISTS 


mamma 337 WHITEHORSE ROAD, CROYDON 
wlSA SURREY, U.K. Tel: 081-684 1665 KN 


List, Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday 


THE BRITISH AMATEUR ELECTRONICS CLUB 
exists to help electronics enthusiasts 
by personal contact and through a 
quarterly Newsletter. 


For details, write to the Chairman: 


Mr. H. F. Howard, 41 Thingwall Park 
Fishponds, Bristol BS16 2AJ 


Space donated by Everyday Electronics 


c= KY 


Cooke International 


DO YOU WANT USED SCOPES, SIGNAL 
GENERATORS, POWER SUPPLIES, 
POWER METERS, DVM's, OSCILLATORS, 
ATTENUATORS, TEST EQUIPMENT 


Contact: Cooke International, Unit 4, 
Fordingbridge Site, Main Road, Barnham, 
Bognor Regis, West Sussex PO22 0EB 
Tel: 0243 545111 - Fax: 0243 542457 


Wide range of items available. Send for lists 


VSA TECHNICAL INFO SERVICES (EE) CN 
lms 76 Church St., Larkhall, Lanarkshire ML9 1HE ES 
Tel 0698-884585 Mon-Fri 9-5. Other times 0698-883334 for fast quotes 
WORLD'S LARGEST COLLECTION SERVICE MANUALS-Most unob- 
tainable elsewhere. Prices range from only £4.50—-large s.a.e. any 
quotation, no obligation.to buy. 
WORLD'S SOLE Suppliers of TV & Video Repair manuals, etc. From 
TV TECHNIC, also such publishers as Heinemann, Newnes, TV Tech- 
nic, Thorn etc. Every published service sheet in stock, supplied full 
size, not bits & pieces. CTV's or any combination £3.50 plus Lsae; 
any other single item £2.50 plus Lsae. Complete oe Sets for most 
Video recorders only £7set (no service sheets made). 
LSAE for QUOTATIONS plus GIANT CATALOGUE-NEWSLETTERS-— 
BARGAINS-FREE S/Sht as available 
Comprehensive TV Repair Manual £9.50. Complete Radio Service 
and Repair. Course £9.50. Complete Repair & Service Manuals— 
Mono. TV £12.50; CTV £17; Video £19.50. Complete Repair Data with 
circuit-Mono TV £9.50; CTV £12.50; Video £10.50. 
£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SER- 
VICE SHEETS & MANUALS, CATALOGUES + FREE CHASSIS 
GUIDE and £4.00 OF VOUCHERS 









ELECTRONIC COMPONENTS 
EVERYTHING FOR YOUR NEXT PROJECT 


THE BIGGEST DISPLAY IN THE SOUTH 
ISAT 







FRASER ELECTRONICS 


42 ELM GROVE * SOUTHSEA * 
HANTS 


a Telephone 0705-815584 RN 











CLASSIFIED 





ON-LINE VIDEO 


ELECTRONICS FOR THE HOBBYIST is a 90 
minute video-cassette using computer-graphic 
simulations to enable the hobbyist or student to 
understand the way in which common electronic 
components work and is available directly from 
us at only £19.95 inc. P&P. 

Other titles available. S.A.E. for list. Allow 14 days 
for delivery. Send Cheques/P.O. payable to: 
On-Line Video Marketing (Dept EV-2) 
The Cottage, Tredown Farm, Bradstone, 
Milton Abbot, Tavistock, Devon PL19 0QT 


ACHIEVE THAT 
PROFESSIONAL 
SOUND AND LOOK 


Full range of pre-amps, virtual Earth 
Mixer, Comp Limiter and Driver 


Electronic Boards. 
*As used in Our Commercial Mixing Desks* 
* Kits or Fully Assembled and Tested * 





METAL WORK FOR USE WITH 
ABOVE BOARDS 
Module Frames, Printed Front Panels, 
Enclosures, Console Frames, 
Mounting Brackets, 19in Frames, etc. 





FULL RANGE OF ELECTRONIC 
COMPONENTS FOR ABOVE 
SYSTEMS 
Including: Slider Faders, Rotary Pots, 
Switches, Indicators, Meters, etc. 


FOR FULL DETAILS A4 S.A.E. TO 


ARTRIDGE 
ELECTRONICS 


A. C. PARTRIDGE LTD 
Unit D, 318 High Road, Benfleet, Essex SS7 5HB. 
Telephone: 0268 793381 


LOUDSPEAKERS 


Large selection of specialist and general purpose drive 
units from subminiature through high-quality bass, 
midrange and high frequency units to large disco, P.A. 
and guitar types. Also crossovers, cabinets, grills, etc. 


Our range includes bass units, cone and metal dome 
midrange units and a wide range of tweeters includ- 
ing cone, soft dome and metal dome types. All from 
renowned manufacturers such as SEAS, McKenzie, R.S. 
and Monarch. 

LARGE SAE FOR CATALOGUE — FAST BY-RETURN SERVICE 


. STRACHAN ELECTRONICS (EEG) 


9 CROALL PLACE, LEITH WALK, 
EDINBURGH EH7 4LT 





NEW VHF MICROTRANSMITTER KIT 


Tuneable 80-135MHz, 500 metre range, sensitive 
electret microphone, high quality PCB. 
SPECIAL OFFER complete kit ONLY £5.95 
Assembled and ready to use £9.95 post free. 


Access/Visa orders telephone 021 411 1821 
S.A.E. for details of this and other kits. Cheques/P.O.s payable to: 


QUANTEK ELECTRONICS LTD 
Kits Dept. (EE), 45a Station Road 
Northfield, Birmingham B31 3TE 





Miscellaneous 


FREE CASSETTE plus catalogue plus 40 


components £1.50p.p.-K.I.A., 8 Cunliffe Road, 
Ilkley. Racks 60-watt 240 volt plus control and 
sockets £12.00!! 

KITS, PLANS, ETC for surveillance, protection 
(sonic, HV), 007" gear. Send 2 x 22p stamps for 
list. ACE(EE), 53 Woodland Way, Burntwood. 
Staffs. 

CIRCUIT DIAGRAM and instructions for a 
25watt Broadcast Transmitter. Cheques/POs 
£3.50 to AM Enterprises, 44 Altyre Way, 
Beckenham, Kent BR3 3HA. 


G.C.S.E. ELECTRONICS KITS. New increased 
range at pocket money prices. S.A.E. for FREE 
Catalogue. SIR-KIT ELECTRONICS, 70 Ox- 
ford Road, Clacton COI5 3TE. 
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MAKE YOUR INTERESTS PAY! 


Over the past 100 years more than 9 million students throughout the world have found 
it worth their while! An ICS home-study course can help you get a better job, make more 
money and have more fun out of life! ICS has over 90 years experience in home-study 
courses and is the largest correspondence school in the world. You learn at your own 
pace, when and where you want under the guidance of expert ‘personal’ tutors. Find out 
how we Can help YOU. Post or phone today for your FREE INFORMATION PACK on the 
course of your choice. (Tick one box only!) 












Electronics [| 


TV, Video & 
Hi-Fi Servicing 








Basic Electronic 


Engineering (City & Guilds) (I 


Refrigeration & 
Air Conditioning : 








Car Mechanics 












Installation 


Electrical Contracting/ a 


Computer 
Programming 
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SP1 12 x 5mm Red Leds 
SP2 12 x 5mm Green Leds 
SP3 12 x 5mm Yellow Leds 
SP6 12 x 3mm Red Leds 
SP7 12 x 3mm Green Leds 
SP10 75 x 1N4148 diodes 
SP11 25 x 1N4001 diodes 
SP12 25 x 1N4002 diodes 
SP18 15 x BC182 transistors 
SP19 15 x BC183 transistors 

















ADDITIONAL PACKS 

SP50 25 x 5mm Red Leds....................:. £2.00 
SP51 25 x 5mm Green Leds................... £2.00 
SP53. 30x Dil sockets — 8, 14, 16 pin.....£2.00 
SP55 10 x 741 Op-ampsS............... £1.90 
SP63 4 x 7805 1A V.regulators............. £1.20 
SP64 4 x 7812 1A V. regulators............ £1.20 
60 x 3mm +5mm Leds............... £4.80 







Cheques or P.O. to 


SHERWOOD ELECTRONIC 
COMPONENTS 


Please add £1 P&P to orders under £20.00 


VARIABLE VOLTAGE TRANSFORMERS 


INPUT 220/240V AC 50/60 OUTPUT 0-260V 
Price P&P 

0.5KVA 2.5 amp max £29.00 £3.75 (£37.65 inc VAT) 

1KVA 5 amp max £37.40 £4.25 (£47.90 inc VAT) 

2KVA10 amp max £54.00 £5.48 (£68.40 inc VAT) 

3KVA15 amp max £71.50 £6.24 (£89.40 inc VAT) 

5KVA 25 amp max £126.50 (Carriage on request) 


VOLTAGE CHANGING 

TRANSFORMER _ 

1250 Watt auto. Tapped 0-90V, 100, 110, 115, 
120, twice to obtain voltages between 90 
and 240V. Fitted in heavy duty louvered 
metal case. Fused input. Price incl VAT & 
p&p £39.50. 


COMPREHENSIVE RANGE OF TRANSFORMERS-LT- 
ISOLATION & AUTO (110-240V Auto transfer either 
cased with American socket and mains lead or open 
frame type. Available for immediate delivery. 


ULTRA VIOLET BLACK LIGHT FLUORESCENT TUBES 
4ft 40 watt £10.44 (£12.00 inc VAT) Caller only 
2ft 20 watt £7.44 + £1.25 p&p (£9.99 inc VAT) 

13in 10 watt £5.80 + 75p p&p (£7.53 inc VAT) 

12in 8 watt £4.80 + 75p p&p (£6.38 inc VAT) 
9in 6 watt £3.96 + 50p p&p =: (£5.12 inc VAT) 
Gin 4watt £3.96 + 50p p&p = (£5.12 inc VAT) 
230V AC BALLAST KIT for either 6in, 9in or 

12in tubes £5.50 + 55p p&p (£6.96 inc VAT) 

For 13in tubes £6.00 + 75p p&p ~ 

(£7.75 inc VAT) 


400 WATT UV LAMP 

* Only £34.00 + £2.50 p&p (£41.98 inc VAT) 
175 WATT SELF BALLASTED BLACK LIGHT 
MERCURY BULBS Available with BC or ES 
fitting. Price incl VAT & p&p £19.84. 


12 VOLT BILGE PUMPS 
Buy direct from the importers 

500 GPH 15ft head 3 amp 

£16.00 inc. 

1750 GPH 15ft head 9 amp 


£20.18+ £2.60 p&p 


(26.20 inc VAT) 


EPROM ERASURE KIT 
Build your own EPROM ERASURE for a fraction of 
the price of a made-up unit kit of parts less case 
includes 12in 8 watt 2537 Angst Tube Ballast unit 
pair of bi-pin leads neon indicator on/off switch 
safety microswitch and circuit £14.00 + £2.00 p&p 
(£18.40 inc VAT) 


SUPER HY-LIGHT STROBE KIT 

Designed for Disco, Theatrical users etc. 

Approx 16 joules. Adjustable speed £48.00 + £2.00 p&p 
(£57.50 inc. VAT) 

Case and reflector £22.00 + £2.00 p&p (£27.60 inc VAT) 
SAE for further details including Hy-Light and 
industrial Strobe Kits. 


naa 


Showroom open 
Monday/Friday 


International Correspondence Schools Dept ECS 21 
Telephone 081-643 9568 or 041-221 2926 (24 hours) 


1 pack of your choice FREE when you buy any 10 of the above £1 packs 

















312/314 High Street, Sutton, Surrey SM1 1PR. 


SHERWOOD ELECTRONIC COMPONENTS 


45 Rutland Street, Mansfield, Notts NG18 4AP 
SPECIAL PACKS — ALL AT £1 EACH 


SP20 15 x BC184 transistors 

SP22 15 x BC214 transistors 

SP23 15 x BC549 transistors 

SP25 5 x 555 timer 

SP26 5 x 471 Op-amp 

SP28 5 x Cmos 4011 

SP44 12 x 5mm Leds — 4 ea. Red, Grn., Yel. 
SP102 15 x 8 pin DIL sockets 

SP103 12 x 14 pin DIL sockets 

SP104 12 x 16 pin DIL sockets 


RESISTOR PACKS 
0.25W C. Film resistors 10R - 10M 

5 each value — total 365.000.0000... eee £2.75 
NO Each value total. 790, ..0.cccrrspersercsesscencsoas £4.50 
1000 popular VAlU@S... nr scececrsrccnrciecseoesipentes £6.00 
Individual resistors. .................cceeeee ee 2p each 
1O H ONG VAIUG.....5. sce csssnernndsoencge cyeences 1p each 
TOO ORO VON ssnciciideiccetscccecctcsseresvesesensactesnentecs 75p 


1991 Catalogue available — price £1. 


Contains vouchers redeemable against orders. 


Many new lines in stock. NO VAT 


WIDE RANGE OF XENON FLASHTUBES 


Write/Phone your enquiries 


EXTENSIVE RANGE OF DIFFERENT TYPES OF 
. GEARED MOTORS AVAILABLE FROM STOCK 


WASHING MACHINE WATER PUMP 

Brand new 240V AC fan cooled can be used for a variety 
of purposes. Inlets 112 ins. Outlet 1 inch. Price including 
p&p and VAT — £10.95 or 2 for £20 including p&p and 
VAT. 


12V DC 20 RPM 
REVERSIBLE MOTOR 


Swiss precision built. \deal for robotics. Size: length 
inc. shaft 90mm. Diameter front fixing 38mm 
square. Currently advertised by well known sup- 
plier at £27.00 plus p&p & VAT. Our Price £14.95 
inc. p&p & VAT 


GIANT BLOWER EXTRACTOR UNIT 

Twin output centrifugal blower 1HP 240V AC motor, 
output approx. 3800 c.f.m. Size: Length 100cm; Height 
27cm; Depth 26cm; Fixing plate 106x33cm. Price 
£125 + VAT. Ex warehouse. 


TORIN CENTRIFUGAL BLOWER 

230V ac 2,800 RPM 0.9amp 130mm diameter impellor 
outlet 63 x 37mm overall size 195 x 160 x 150mm long. 
Price £17.50 + £2.50 p&p (£23 inc. VAT) 


SHADED POLE GEAR.MOTORS 

In the following sizes: 

9 RPM 12 RPM 80 RPM 160 RPM 110V AC or 240V AC 
with capacitors (supplied). Price incl VAT & p&p £12.65 


GEARED MOTORS 

71 RPM 20lb inch torque reversable 115V AC input 
including capacitor and transformer for 240V AC 
operation. Price incl VAT & p&p £23.00. 


SOLID STATE EHT UNIT 
Input 230/240V AC, Output approx 15KV. Producing 
10mm spark. Built-in 10 sec timer. Easily modified 
for 20 sec, 30 sec to continuous. Designed for boiler 
ignition. Dozens of uses in the field of physics and 
electronics. eg supplying neon or argon tubes etc. 
Price less case £8.50 + £1.00 p&p (£10.93 inc VAT) NMS 


HEAVY DUTY MOTOR 
Crouzet 115V/230V A.C. heavy duty 1RPM motor. 
Anticlockwise type 82/015. Size 68mm diameter x 
55mm long. Shaft 6mm diameter x 20mm long.Price 
inc. VAT & p&p £18.40. 


RHEOSTAT 
50W 2ohm Samp ceramic power rheostat. Price inc. 
VAT & p&p £10.35. 

MICROSWITCH 

Pye 15amp changeover lever microswitch, type S171. 
Brand new. Price 5 for £6.90 inc. VAT & p&p. 

NMS = NEW MANUF SURPLUS 

R&T = RECONDITIONED AND TESTED 


SERVICE TRADING CO 


57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 
081-995 1560 
ACCOUNT CUSTOMERS MIN. ORDER £10 


Ample 
Parking Space 
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month of use. 


COMPONENTS 
For TV *Video 
PNUrellem aevelielelejcais 


VIDEO BELT KITS 

AKAI VS1/2/5 
VS4/6/9/12/15 

AMSTRAD VCR4500/9000 
VCR4600/5200 

B&O VHS-90/95 

FERGUSON3V31/32 
3V35/36/38/39 

FISHER FVH P615/618/620 

HITACH! T7000 
VT8000/8500............... 
VT9300/9500/9700...... 

ITT VMC3865/3875..... 

Jvc HRD110/11/20/21....... 

TOSHIBA 

SANYO 

Belts available for many other models. 


TV MAINS SWITCHES 

FIDELITY CTV140/AVS1600/2000.£1.74 
GRUNDIG CUC731 

PHILIPS CTX-E/S Chassis 

SONY UNIVERSAL KIT 


VIDEO LEAD KITS 
12 piece ‘Universal’ 
9 piece ‘Scart’ 


SPECIAL OFFERS 


Until the end of February 


TELEPHONE ACCESSORIES 
Plug-in Tone Ringer 

IDC Junction Box 

Socket DOUBLER 

LJU3 Secondary Skt 

5m Extension Lead 

4 core cable per/m £0.14 
Cable clips per /10 £0.19 


AERIALS & EQUIPMENT 

FM OMNI AERIAL 

UHF TV AERIAL 

(10 element Band A) 

Loft Mast/Bracket 

Co-ax Cable’ per/m £0.22 

Cable Clips‘ per/10 £0.19 
"(Brown or White) 


OTHER ITEMS 

UNIROSS KB68PF ‘Fast’ Charger for 
AAA/AA (Also PP3) 

UNIROSS ‘C’ Ni-Cad 

Universal Crimping Tool 

‘Cassette’ AC mains lead 


‘hypefit 


Page make-up software and typesetter output bureau 


TOP QUALITY IN-HOUSE PAGE MAKE-UP AND 
TYPESETTING FOR ONLY £185 + VAT 


Do your own design and typesetting with full on-screen page layout. Proof 
your own work then modem your files or send a disc for top quality 
bromide output, which will be turned around the same day. 


Typefit - full on-screen page make-up and typesetting software. 
Runs on IBM PC or compatible computers. 

Accurate WYSIWYG - no drop down menus to obscure work. 
2000 DPI, 12 inch wide bromide output for £3 or less per foot. 
Your own dot matrix or laser (optional) proofing. 

Over 200 genuine Monotype and ITC fonts. 

All fonts and Pi characters available in sizes from 1 to 1000 pt. 
Direct error correcting modem link or Datalinx. 

Standard overnight service - same day if you collect. 

A system that is easy to learn and easy to use. 

Full money back guarantee if you are not satisfied after your first 


Everyday Electronics and three other national magazines are 
now produced entirely on Typefit. Large and small print 
companies use it daily. Book publishers find it a simple and cost 
effective way of producing their books. A 150 page AS book can 
be output on bromide for approx £150 


We provide the expensive output equipment and 
typefaces and YOU save on typesetting costs. 


‘lypefit 


Page make-up software and typesetter output bureau 


THE TYPESETTING BUREAU LTD. 
6 Church Street, Wimborne, Dorset BH21 IJH 
Tel (0202) 882299 Fax (0202) 841692 








WE CAN SUPPLY A VAST RANGE OF SPARES for 
many makes of TV, Video, Computer & Audio Equipment. 
WRITE (Encl. s.a.e. please) or PHONE FOR A ‘PRICE & 
AVAILABILITY’ on your requirements. 


NW Felanenie lend laciscm @)ale late] ite) efelner~ 


ATARI 
CO21915GLUE (ST) 
PC900 


AMSTRAD 


ESS SL A EE 
COMMODORE 


8701 Clik. Gen .90, 
901225 ROM (Char.)......£6.37 
901226 ROM (Basic) i 

251641 PLA (C16/+4).£3.79 
2 IL & oe © Rear erent 5.99 
C16 User Guide.............. £5.37 


SINCLAIR 
MAB8049H (QL) QL Membrane : 
TEA2000 £3.69 Spec. 48K Membrane.£4.50 
TMS4532-3 or 4 Spec. 48K Key Mat 
Spec. 48k Template.... 
ULA6CO001E-7 


Spec. 48k Speaker 
ULA7C001/40056....£16.99 + /128K Membrane....£7.90 
PCF1306P/40058 + /128K Bubble Mat..£1.10 
Spec. 48K ROM + /128K Back Plate....£1.94 
UM1233 Modulator... + /128K Reset Switch£1.05 
28 way Edge Conn. ..... Spec. + User Guide....£4.95 
5 way Kbrd. Conn Spec. ‘Basic’ Guide 
Spec. Power Plug Microdrive & I/F 1-2 
Spec. Power Skt 


User Manual 
Spec. TV lead Spec. + 2 Serv. Manual...£12.38 


Transistors 


2SC3156 
KTC2120Y 
Z2TX213 


WE ALSO STOCK: Tools, Connectors, Batteries, Service 
Manuals, Computer Accessories & MUCH MORE!! 


NEW ISSUE CATALOGUE AVAILABLE NOW 
For your copy please send 50p Chq./Stamps/3xIRC’s etc. 
MAIL ORDER ONLY. Please add 95p (UK) P&P - NO VAT 


All items subject to availability. Prices may change without 
notice. 


MARAPET (EEB) 
1 HORNBEAM MEWS 
GLOUCESTER GL2 OUE 
Tel: 0452 26883 
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OMNI ELECTRONICS 


174 Dalkeith Road, Edinburgh EH16 5DX -031 667 2611 


A COMPREHENSIVE RANGE WITH 


SERVICE SECOND TO NONE 


OUR MUCH EXPANDED, BETTER 
ILLUSTRATED CATALOGUE 
New WILL COST £1.50 - TO 








INCLUDE VOUCHERS 
499019" TO USE AGAINST 
caralog¥® FUTURE PURCHASES. 
s\gble TO RECEIVE A COPY 

aval AS SOON AS THEY 
now ARE READY, PLEASE 
SEND YOUR REMITTANCE 

WITH THE VOUCHER BELOW. 


ST ES A SS A A A A A A A SA A <n 
——— 


Please send me a copy of the 1990/91 OMNI catalogue as soon as it is ready. | 


COMPUTER CONTROL 


@ Multi-channel AtoD e 
e Power relay outputs @ 
® Stepping Motor Control e 
@ Switch/Sensor Inputs e 
e DtoAconversion @ 


PUT YOUR MICRO IN CONTROL! 


e BBC/Master e Spectrum (all models) ¢ 
e IBMPC/XT/AT @ Apple lle/liGS e 

e Amstrad CPC range @ Archimedes 
e Commodore 64/128 e Scorpion 














Our range of inexpensive Interpack Interfaces can 
connect and interchange with all of these computers 
using the unique Intercard personality card system. 
Ideal for robotics, models, test and measurement, 
alarm systems, automation etc. Interfacing 
introductory packs from under £50. For a free 
detailed information pack and special offer brochure 


| Payment of £1.50 enclosed. | : 
please write, FAX or telephone: 


DCP 
microdevelopments 


PIN Selec ated etieate cakes dessins estou rota necehc dar es oresteniedcnssascavnonduseonsmumaeneteesrasisi<: | 
ADDRESS: 


| COOH RMR O COREE HEE ETE E ERSTE ERE H OH HEHEHE TEE SEE EE EEE EOE H ESTO RIE ESE OO OEE E EE HEHE SEES HHO OH OREO E EEE EEE EE EE EE® | 


PROPOR eRe e mE RETR EEE O RHEE TESS EOEE EH SEE SEES SEDO EEE HEE SEH EH OTT H ESS SESES SOE SE REET EEE E SESE ESEOS TREE OE EER EES BERS EO EOE eESeEeeee 






DCP Microdevelopments Ltd, 
2 Station Close, 

Lingwood, 

Norwich, NR13 4AX. 
Technical (0480) 830997 
FAX (0480) 830534 










sma Open: Monday-Friday 9.00-6.00 
Pe came enn nun | 


Saturday 9.00-5.00 


Eclipse 


Importers and Distributors of Electronic 
Components and Computer Proucts 


166 CROSS STREET, SALE 
CHESHIRE M33 1AQ 











What’ so Special 
\\ about 









It's one of many showing how 
wide and varied are the 
ranges of COMPONENTS, 
PRODUCTS and MATERIALS 
to be found in our 1991 
Catalogue. 


Utes 


It is well presented, illustrated 
and easy to look up. 


ae 


MT 


88 pages and cover, A4 size 


WE ARE SPECIALIST SUPPLIERS FOR 
SIEMENS FINE QUALITY COMPONENTS 
Please send £1.50 (Cash/PO/Cheque/stamps) 
for your 1991 EV Catalogue (Postage paid). We 
give you refund vouchers for £1.50 usable 


MAKE 
YOURS A 





FREE 


towards your next order value £5.00 or more. 'er@) 24 





Tel: O61 9690619 
Fax: O61 9051499 


Britain's preferred mail-order 
suppliers backed by 25 years 
continuous experience and as up to 


Cajaiogue orders to: date as tomorrow's world. 
ELECTROVALUE LTD 
28b St. Jude's Rd, Englefield Green, Egham, Surrey TW20 OHB 
Phone Egham (0784) 433603 ::: Fax:0784 435216 


Pe a nie ee eS | 
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COMPONENTS FOR 
ENTHUSIASTS AND INDUSTRY 


AIR IONISERS 


By means of points raised to a very high voltage, ionisers re-structure the air 
you breathe, turning ordinary air molecules into potent negative ions. The 
effects of breathing in these ions can be quite startling. Almost everybody 
reports that it makes them feel good, and there is now strong evidence that it 
can also improve your concentration, make you more healthy and alert, make 


you sleep better, and even raise your IQ. 


THE MISTRAL AIR [> 
IONISER 


The ultimate air ioniser. The Mistral has variable 
ion drive, built-in ion counter and enough power to 
drive five multi-point emitters with ease. Its nine 
main drive stages, five secondary drives and four 
booster stages give an immense 15 billion ions per 
minute output - enough to fill the largest room in 
a matter of seconds. 


The parts set contains everything you need to 
build the Mistral: components, PCB, case, emitter 
and full instructions. If you're keen to increase the 
output still further, there’s an optional eight-point 
internal emitter set to give extra ionising capability, 
and an almost silent piezo-electric ion fan to drive 
the ions away from the emitter and into the room. 





THE Q-ION [> 


Check out-the.ion.levels around your house. The Q-lon will measure 
the output of any ioniser, test the air to see where the ions are 
concentrating, help you set up fans and position your ioniser for best 
effect; and generally tell you anything you want to know about ion 
levels in the air. The readout is in the form of a bar graph which moves 
up and down as the Q-lon sniffs the air in different parts of the room. 
Readings up to 10"° ions per second, positive or negative. 


Q-ION COMPLETE PARTS SET £21.16 hd 


<] KIRLIAN CAMERA 












Tel: (0600) 3715 















































IONISER 
EXPERIMENTS 





* The Vanishing Smoke 
Trick 


Light up a cigarette and gently puff smoke 
into a glass jar until the air inside is a thick, 
grey smog. Carefully invert the jar over the 
ioniser so that the emitter is inside. Within 
seconds the smoke will vanish! This is one 


MISTRAL IONISER PARTS SET £32.66 [] of the best demonstrations of an ioniser’s 


air cleaning action and with a large jar the 


INTERNAL EMITTER PARTS SET effect is quite dramatic. 
(optional) £3.22 [__] 
ION FAN (optional) £11.27 [__] * Triffids 


Connect a length of wire from the ioniser 
emitter to the soil in the pot of a 


houseplant. One with sharp, pointy leaves 
<J PROPHET PF3 is best. Hold your hand close to the plant 


The Prophet performs its own special miracle on the dashboard of your and the leaves will reach out to touch you! 
car. First reports are most impressive: driving becomes a positive In the dark you may see a faint blue glow 
pleasure, easier to stay alert on long motorway journeys, a child cured around the leaf tips - this works better with 
of travel sickness. The ion effect is not to be underestimated. Don't forget some plants than with others, so try several 
the experiments either: there’s the smoke trick, triffids, the living emitter, different types. The plants don't object to 

and more. The Prophet can be used anywhere with a supply of 9V to this treatment at all, by the way, and often 


12V DC, so don’t restrict it to the car alone! seem to thrive on it. 


PROPHET PF3 PARTS SET £21.39 L] 


* The Electric Handshake 


Wear rubber soled shoes. Touch the 
ioniser emitter for a few seconds until your 
body is thoroughly charged up. When your 
hair stands on end, that’s just about 
enough. Then give everyone you meet a 
jolly electric handshake. Just think, you 
could lose all your friends in a single 
evening! (A meaner trick still is to charge 
up a glass of water or a pint of beer. Even 
your family won't speak to you after that!) 





Bioplasmic fields, auras, or just plain corona discharge? No matter how you explain them, the effects are strange and 
spectacular. Can you really photograph the missing portion ofa torn leaf? Can you really see energy radiating from 
your finger tips? Most researchers would answer ‘yes’ to both questions. 


Our Kirlian photography set contains everything you need to turn the Mistral into a Kirlian camera, your bedroom 
or spare room into a darkroom, and to expose, develop and print Kirlian photographs (photographs made with high 
voltage electricity instead of light). The set includes exposure bed, safelight bulb, developing and fixing chemicals, 
trays, imaging paper and full instructions. A Mistral ioniser parts set is also required. 


KIRLIAN.CAMERA SET £19.78 L_] 


ORDERING 
All prices include VAT 
UK orders: please add £1.15 postage and packing. 


Eire and overseas: please deduct VAT and add 
£5.00 carriage and insurance. 


LIMITED 


} ACCESS 
| Phone 0600 3715 for immediate 


SALES DEPT., ROOM 111, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT. & mumemme®) = attention to your Access order. 


PACKAGED SHORT COURSES 


The National College of Technology (NCT Ltd) 
Offers a range of packaged short courses in 
analogue electronics, digital electronics, fibres & 
optoelectronics and programmable logic controllers 
for study at home or at work. The advantages are that 
you may, | 


—commence at any time 
—work at your own pace 


—have a tutor (optional) 


and there is no travelling involved. BTEC certificates 
are available subject to the conditions of the 
award. These highly popular packed courses contain 
workbooks, a cassette tape, circuit board and 
components necessary to provide both theoretical and 
practical training. 


Whether you are a newcomer to electronics or have 
some experience and simply need updating, there is 
probably a packaged short course ready for you. Write 
or telephone for details, quoting Everyday Electronics, 
to: 
NCT Ltd, P.O. Box 11 
High Street, Wendover 
Buckinghamshire HP22 6XA 


or telephone (0296) 613067 Ext. 202. 








DMA £2.00 £4.50 
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VELLEMAN KITS 


Over 100 Project Kits in stock 
Send 50p for NEW 1991 Catalogue + Price List : 


RETAILERS WANTED 


Why not be one of our many retailers who carry our top 
range of high quality kits (Discounts to be arranged) 
Send Details and Letterhead to: 


HIGH-Q-ELECTRONICS | 
PO BOX 1481 LONDON NW7 4RF 


TEL O707 263562 
oe FAX: 081-209 1231 


SCHOOLS AND COLLEGES WELCOME 








rr pay see 






















1 


BTEC ELECTRONICS 













ADVERTISERS 
INDEX TECHNICIAN 
BK ELECTRONICS 0000. Cover (iii) FULL-TIME TRAINING 
BLUE ROSE ELECTRONICG........... 131 eke 
BULL ELECTRICAL.............. Cover (ii) 
BTEC National Diploma (OND) 
CAMBRIDGE COMPSCIENCE........144 spell ep 













CIRKIT DISTRIBUTION. .......ccccccccseee 






COMMUNICATIONS ENGINEERING 
(Electronics, Computing, Television, Video, Testing & 
Fault Diagnosis) 










DCP MICRODEVELOPMENTB.......... 





1 YEAR 
REE a Reinsccsvsacincncevacciocssnsszonsisnnssvecntin 142 BTEC National Certificate (ONC) 
ELECTRONIZE DESIGN..........0..00..0... 131 ELECTRONIC ENGINEERING 














1—INFORMATION TECHNOLOGY 
(Electronics, Satellite TV, Networks, Telecomms) 


2—ELECTRONIC EQUIPMENT SERVICING 
(Electronics, Television, Video Cassette Recorders, CCTV, 
Testing and Fault Diagnosis) 


ELECTROVALUE.....00...eccecssseeseeee 














HENRY’S AUDIO ELECTRONICS..... 














HIGHGRADE COMPTB..............ccce 78 3—SOFTWARE ENGINEERING 
HIGH-Q-ELECTRONICS........00..0000.... 144 (Electronics, Assembler, BASIC, Pascal, CADCAM) 
HOBBYKIT...0.....ccccccccccecesteeseseeseeeeees 4—COMPUTING TECHNOLOGY 












JAYTEE ELECTRONIC SERV’S.......... 
LONDON ELECTRONICS 
RIGA ici, ccs onivisscdtscacannrnestscaiseciee 


(Electronics, Computing Software/Hardware, Microelectronics) 













10 MONTHS 
BTEC Higher National Certificate (HNC) 
COMPUTING TECHNOLOGY & ROBOTICS 
(Microprocessor Based Systems, Control, Robotics) 














These courses include a high percentage of college based 
practical work to enhance future employment prospects 
No additional fees for overseas students 
Shortened courses of from 3 to 6 months can be arranged for 
applicants with previous electronics knowledge 


THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
AN EQUAL OPPORTUNITIES PROGRAMME 


O.N.C. and O.N.D. 
Next Course Commences 
Monday 22nd April, 1991 
FULL PROSPECTUS FROM 


LONDON ELECTRONICS COLLEGE 
(Dept. EE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 

TEL 071-373 8721 






NATIONAL COLLEGE OF TECH........ 
NUMBER ONE SYSTEMG.................. 105 
OMNI ELECTRONICS... 142 
PARTRIDGE ELECTRONICG.............. 140 
PLATINUM AUDIO.............ceccssseeeeees 79 
RADIO & TV COMPONENTG............... 95 
SERVICE TRADING CO... 141 
SHERWOOD ELEC. COMP................. 141 
SPECIALIST 
SEMICONDUCTORG..............0000 143 
SUMA DESIGNS... 


























Ss 
BC107/8/9-12p, BC547/8/9-8p, BC557/8/9-8p, BC182, 182L, BC183, 183L, BC184, 
184L, BC212, 212L-10p 
BC327, 337, 337L-12p, BC727, 737-12p, BD135/6/7/8/9-25p, BC¥70-15p, 
BFY50/51/52-20p. 
BFX88-15p, 2N3055-50p, TIP31, 32-30p, TIP41,42-40p, BU208A-£1.20, BF195, 197-12p 
All prices are inclusive of VAT.Postage 30p (free over £5). Lists Free. 


THE CR SUPPLY CO 


127 Chesterfield Rd., Sheffield S8 ORN 
Tel: 0742 557771 Return posting 
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS- * PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY SERVICE * 
OVP LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS LARGE S.A.E., 30p STAMPED FOR CURRENT LIST. 


evil eel am el clase eblelM ax) Supplied ready built and tested. OMP VARISPEED TURNTABLE CHASSIS. 


\d-wid tation f lity, reliabil d $ 
ee staat ieee ae nia si yA MANUAL ARM # STEEL CHASSIS ELECTRONIC SPEED CON- 
performance at a realistic price. Four models available to suit the needs o 8 p y 1 Le, try, TROL 33 & 45 %& VARI PITCH CONTROL %& HIGH TORQUE SERVO 
Leisure, Instrumental and Hi-Fi etc. When comparing prices, NOTE all models include Toroidal power supply, Integral heat sink, DRIVEN DC MOTOR %& TRANSIT SCREWS ¥& 12” DIE CAST PLATTER 
Glass fibre P.C.B., and Drive circuits to power compatible Vu meter. Open and short circuit proof. NEON STROBE % CALIBRATED BAL WEIGHT % REMOVABLE HEAD 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS SHELL # '%" CARTRIDGE FIXINGS # CUE LEVER # POWER 220 240V 


50.60Hz % 390x305mm we SUPPLIED WITH MOUNTING CUT-OUT 
OMP100 Mk 11 Bi-Polar Output power 110 watts TEMPLATE. 

R.M.S. into 4 ohms, Frequency Response 15Hz - Pe Steep Seaman) 
30KHz —3dB, T.H.D. 0.01%, S.N.R. —118dB, Sens. for 
Max. output 500mV at 10K, Size 355 x 115x65mm. 
PRICE £33.99 + £3.00 P&P. 


NEW SERIES Il MOS-FET MODULES eo) Ve ekoe a am 20) ew el tctm THOUSANDS PURCHASED 
OMP/MF 100 Mos-Fet Output power 110 watts R.M.S. MgCl aM sO) '1S1s Ram TOR CaN SER NO am arengs BY PROFESSIONAL USERS 
into 4 ohms, Frequency Response 1Hz — 100KHz * 

—3dB, Damping Factor, >300, Slew Rate 45V/uS, : ¥ 
T.H.D. Typical 0.002%, Input Sensitivity 500mV, S.N.R. ee si 
—125dB. Size 300 x 123 x 60mm. oe oo — - 

PRICE £39.99 + £3.00 P&P. a CO, CC 

















































OPTIONAL MAGNETIC CARTRIDGES 





STANTON AL500 GOLDRING G850 
PRICE £16.99 + 50p P&P PRICE £6.99 + 50p P&P 


































OMP/MF200 Mos-Fet Output power 200 watts R.M.S. 

into 4 ohms, Frequency Response 1Hz — 100KHz 

¥ -—3dB, Damping Factor >300, Slew Rate 50V/uS, 
T.H.D. Typical 0.001%, Input Sensitivity 500mV, S.N.R. 

—130dB. Size 300 x 155 x 100mm. 

PRICE £62.99 + £3.50 P&P. 




































L ..:=é=# —_ AXP coo — 
NEW MXF SERIES OF POWER AMPLI 
THREE MODELS:— MXF200 (100w + 100w) 


MXF400 (200w + 200w) MXF600 (300w + 300w) 


All power ratings R.M.S. into 4 ohms. 


FEATURES: * Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary 
indended level controls * Illuminated on/off switch * XLR connectors * Standard 775mV inputs * Open and short - 
circuit proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Protection. 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. \ 
SIZES:— MXF 200 W19"xH3%%" (2U)x D11” 

MXF 400 W19"xH5%" (3U) x D12” 
MXF 600 W19"x H5¥%" (3U) x D13” 
MXF200 £171.35 

PRICES: MXF400 £228.85 
MXF600 £322.00 

SECURICOR DELIVERY £12.00 EACH ~ 


OMP LINNET LOUDSPEAKERS IN CAR STEREO 
BOOSTER AMPLIFIER 










OMP/MF300 Mos-Fet Output power 300 watts R.M.S. 
into 4 ohms, Frequency Response 1Hz — 100KHz 
—3dB, Damping Factor >300, Slew Rate 60V/uS, 
T.H.D. Typical 0.0008%, Input Sensitivity 500mV, 
S.N.R. —130dB. Size 330 x 175 x 100mm. 

PRICE £79.99 + £4.50 P&P. 




















NOTE:— MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS, STANDARD — INPUT SENS, 500mV BAND WIDTH 100Kkz. 
PEC (PROFESSIONAL EQUIPMENT COMPATABLE) — INPUT SENS, 775mV, BAND WIDTH 50KHz, ORDER STANDARD OR PEC 

















.,. Wu METER Compatible with our four amplifiers detailed above. A very accurate visual 
display employing 11 L.E.D. diodes (7 green, 4 red) plus an additional on/off indicator. 
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic 
yr Case, with tinted acrylic front. Size 84 x 27 x 45mm. 

PRICE £8.50 + 50p P&P. 








LOUDSPEAKERS 


jp iiiiijyyy, LARGE SELECTION OF SPECIALIST LOUDSPEAKERS 

y AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE- 
QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p 
J STAMPED) FOR COMPLETE LIST. 


McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC. 


ALL McKENZIE UNITS 8 OHMS IMPEDENCE 
8” 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID.. DISCO 








THE VERY BEST IN QUALITY AND VALUE 







MADE ESPECIALLY TO SUIT 
TODAY'S NEED FOR- COM- 
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS, FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS, 
GRILLE AND CARRYING HANDLE, 
INCORPORATES 12” DRIVER PLUS 













































































RES, FREQ, 80Hz. FREQ, RESP, TO 14KHz. SENS, 99dB. ..0.....0.0.cccccee PRICE £29.30 + £2.00 P&P HIGH FREQ. HORN FOR FULL TWO SUPERB HIGH 

10” 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENT MID. FREQ. RANGE: 45Hz-20KHz BOTH POWER CAR STEREO 

RES, FREQ, 70Hz. FREQ, RESP, TO 6KHz. SENS, 1000B. .0.......cc.ccccceceeee. PRICE £35.58 + £2.50 P&P MODELS 8 OHM, SIZE H18” x W15” BOOSTER AMPLIFIERS 

10” 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT HIGH POWER MID. x D12" 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 103dB. .................. Seca! ICE £48.67 + £2.50 P&P 150 WATTS (75+75) INTO 4 OHMS 

12” 100 WATT C12100GP HIGH POWER GEN, PURPOSE, LEAD GUITAR, DISCO. CHOICE OF TWO MODELS 300 WATTS (150+150) INTO 4 OHMS 

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 98GB. ...........ccccccccccseceeees PRICE £37.59 + £3.50 P&P Rett aureRoINess 

12” 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, P.A., VOICE, DISCO. POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET PricdE covineee ce aeuiee 

RES, FREQ, 45Hz. FREQ, RESP, TO 14KHz. SENS, 1000B. ............0--oee PRICE £38.58 + £3.50 P&P + VARIABLE TNIEUT GAINGONTROL 

12" 200 WATT €12200B HIGH POWER BASS, KEYBOARDS, DISCO, P.A. OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR * SHORT CIRCUIT OUTPUT 

RES, FREQ, 40Hz. FREQ, RESP, TO7KHz. SENS, 1000B. .......0--ccccceeee- PRICE £65.79 + £3.50 P&P PROTECTION 

12” 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR, KEYBOARDS, DISCO, ETC. OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR * POWER REQUIREMENT 12V. D.C. 

RES, FREQ, 45Hz. FREQ, RESP, TO5KHz. SENS, 100dB. ........--ccccce PRICE £87.51 + £3.50 P&P PRICES: 150 WATT £43.00 

15” 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO. SECURICOR DEL.:— £12.00 PER PAIR 300 WATT £95.00 + £3.00 P&P EACH 

RES, FREQ, 40Hz. FREQ. RESP, TO5KHz. SENS, 980B. .......-.-cccccccceeceeeee PRICE £55.05 + £4.00 P&P 

15” 200 WATT C15200BS VERY HIGH POWER BASS. PIEZO ELECTRIC TWEETERS-MOTOROLA 

RES, FREQ; aon FREQ, RESP, ea Wie fee saeco vneipniienenonaens PRICE £75.10 + £4.00 P&P ff piEZO ELECTRIC TWEETERS — MOTOROLA 

15” 250 WATT C15250BS VERY HIGH POWER BASS. er 

RES. FREQ, 40Hz FREQ RESP, TO 4KHz. SENS. 990B. ceccccceecccccee. PRICE £82.54 + £4.50 P&P Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved t ansient 
. response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can 

15” 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENCY BASS. be added to existing speaker systems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 1020B. .....ccccccees, PRICE £96.47 + £4.50 P&P BE chon ien wit " ACH TWEETER p p 

18” 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS. TYPE ‘A’ (KSN2036A) 3” round with protective wire 

RES, FREQ, 27Hz. FREQ, RESP, TO 3KHz. SENS, 99GB. ......0.0..0.. occ cece. PRICE £172.06 + £5.00 P&P mesh, ideal for bookshelf and medium sized Hi-fi 






speakers. Price £4.90 each + 50p P&P. 

TYPE ‘B’ (KSN1005A) 312” super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
£5.99 each + 50p P&P. 

TYPE ‘C’ (KSN6016A) 2” x5” wide dispersion horn. For 


EARBENDERS:— HI-FI, STUDIO, IN-CAR, ETC. J 
ALL EARBENDER UNITS 8 OHMS (Except £B8-50 & EB 10-50 which are dual impedence tapped (u 4 & 8 ohm) 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND 
8” 50 WATT EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 















RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 97dB. .......0 . ny Hifi ‘ey dj 
10” 50 WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, Hier INCAR ener quality Hi-fi systems and quality discos etc. Price £6.99 
RES, FREQ, 40HZ. FREQ, RESP, TO5KHz. SENS, 99cB............ PRICE £12.00 + £2.50 P&P each + 50p P&P. . 
10” 100 WATT EB10-100 BASS, HI-FI, STUDIO. TYPE ‘D’ (KSN1025A) 2”x6” wide dispersion horn. 
RES, FREQ, 35Hz. FREQ, RESP, TO 3KHz. SENS, 960B. o.oo csccscccceccessee PRICE £27.76 + £3.50 P&P Upper frequency response retained extending down to 
12” 60 WATT EB12-60 BASS, HI-FI, STUDIO. mid range (2KHz). Suitable for high quality Hi-fi systems 
1 ide WAT E6109 BASE SUDO. EPCRA Len cco PROEERM0 + SBanPeP ripe UeSnoaon) oes namaste ah ate 

= ; , HI-FI, TYPE ‘E’ 34" r wi tiv 
RES, FREQ, 26Hz. FREQ, RESP, TO3KHz. SENS, 93dB............... PRICE £38.75 + £3.50 P&P SI ccune ae Ser ol alae oe 







FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND 


Price £5. h + P&P. 
5%" 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. a eu oop rs 


LEVEL CONTROL Combines on a recessed mounting 







RES, FREQ, 63Hz. FREQ, RESP, TO 20KHz. SENS, 92dB. ............0ccccccceceeeees PRICE £9.99 + £1.50 P&P ; 
6%" 60 WATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. Bes bbc Price €4 99 + 0p Pap —! 
RES, FREQ, 38Hz. FREQ, RESP, TO 20KHz. SENS, 94dB. «o.oo... ccccccceeees PRICE £10.99 + £1.50 P&P ; : 2 : 











8” 60 WATT EB8-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 


RES, FREQ, 40Hz. FREQ, RESP, TO 18KHz. SENS, 89¢B. .............00.0:cccee. PRICE £12.99 + £1.50 P&P WG 
10” 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. . WK WRG 
RES, FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS, 86dB. ....0.........00.cccce PRICE £16.49 + £2.00 P&P ey bbae 


TRANSMITTER HOBBY KITS 







S 
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE were ~ : Cc \~ 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS ~~ OC 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS \ 








3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER- 
FORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V (a 0.5AMP, 









PRICE £14.49 + £1.00 P&P 3 watt FM Price £134.99 -— £4.00 P&P 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH Transmitter 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATT, PRICE 






£8.62 + £1.00 P&P 





—_ B. K. ELECTRONICS cect ce 
RN | POSTAL CHARGES PER ORDER e1.0) MIM OFFICIAL ORDERS WELCOME FROM UNIT 5, COMET WAY, SOUTHEND-ON-SEA. ESSEX. SS2 6TR 
a. VISA ACCESS ACCEPTED BY POST, PHONE OR FAX. Roxon TEL: 0702-527572 FAX: 0702-420243 







